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TO: BROHM RESOURCES INC. - VANCOUVER, B.C.

FOR: FILES - SEE DISTRIBUTION.

FROM: REX L. OUTZEN.

SUBJECT: GILT EDGE PROJECT - METALLURGICAL TEST PROGRAM.

GENERAL:

The following report was prepared in order to consolidate and 
document recent metallurgical•testwork conducted on Gilt Edge ores by 
Bill Whiteside, Scott Wanstedt and Bernie Stannus of Brohm Mining 
Corp. The following testwork was initiated in October, 1986. The 
program was designed to test the leachability of the ore at various 
feed sizes and to determine the optimum heap leach feed size. Along 
with the above, the testwork would provide results which would identify 
overall gold recovery, recovery rates and reagent requirements at the 
various feed sizes in order to provide information for plant design 
criteria.

SAMPLE LOCATION:

Ore samples used in the test program were from the underground 
Rattlesnake Adit, more commonly known as the Gilt Edge Crosscut, which 
was excavated by Lacana Gold Inc. in 1984. Samples were then taken 
from muck piles of material taken from three different rounds which 
were blasted, removed and sampled during Lacana's excavation. The muck 
piles and their average gold assays were Muck #1 (.040), Muck #6 (.034) 
and Muck #39 (.032). The target grade for the bulk sample was .035 
oz/ton. Approximately 8 tons of rock was removed from these muck 
.piles.

The location of the Gilt Edge Crosscut is shown in Map 1, part of 
the 5500 Level Plan. Map 2 shows the location of Muck samples 1, 6, 
and 39 within the Gilt Edge Crosscut.

GENERAL DESCRIPTION:

Four columns (2 each, 2 feet in diameter by 12 feet high and 2 
each, 1 foot in diameter by 12 feet high) were constructed and 
installed in a warehouse located a short distance from the mine site. 
One 2 foot column was used to test as received ore, the other 2 foot 
column was used to test minus 4 inch material while the two 1 foot 
columns were utilized to test minus 2 inch and minus 3/4 inch material 
respectively.

Ore samples were collected and transported to the warehouse. After 
thorough blending a sample of the as received material was split out 
and after splitting out a representative head sample was loaded along 
with 2.0 pounds CaO per ton of ore into one of the two foot columns 
(Column #1). Rejects from the as received material was then reduced to 
minus 4 inch blended and a minus 4 inch sample was split out. After
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obtaining a representative head sample the minus 4 inch material was 
loaded into the other two foot column (Column #2) along with 2.0•pounds 
CaO per ton of ore. The minus 4 inch rejects were reduced to minus 2 
inch blended and a minus 2 inch sample was split out. A head sample 
was obtained and the minus 2 inch material along with 2.0 pounds CaO 
was loaded into a one foot column (Column #3). The minus 2 inch 
rejects were then reduced to minus 3/4 inch, blended sampled mixed with
2.0 pounds CaO and loaded into column #4. Head samples from all four 
columns were sent to Hazen Research for head screen analysis and 
determination of gold content and distribution.

COLUMN PERCOLATION LEACH TESTS:

Leaching of the four columns was initiated October 21, 1986, at a 
solution application rate of .005 gpm/ft . The barren solution 
contained 1.5 lbs. NaCN per ton and was kept at a pH of 10.5 to 11.0. 
Daily records were kept of the amount of NaCN added each day, to be 
compared with the cyanide returned in the pregnant solution, for a 
cyanide consumption estimate. A rough estimate of the amount of NaOH 
added was kept each day, but no estimate of the caustic or lime 
returned in the pregnant solution was made.

Pregnant solutions were measured and collected daily, and samples 
were titrated for CN content. The pH was measured and recorded.
Samples were sent to two labs - Strawberry Hill Mining Company in 
Deadwood and Hazen Research in Denver - and gold assays were taken.

The columns were leached for a period of 75 days. They were then 
rinsed for 17 days with fresh water and then allowed to drain for 6 
days. Solutions were collected, measured, titrated and assayed during 
this period also.

COLUMN LEACH TEST RESIDUE:

After the columns had been allowed to drain the residue from each 
column was removed and transported in its entirety to Hazen Research in 
Golden, Colorado. Residues were weighed wet and dry to obtain moisture 
content, thoroughly blended and half of the material from each column 
was screened and assayed to determine gold content and distribution. 
Figure I shows how the residue from each column was treated after being 
received by Hazen Research.

RESULTS:

A summary of the results from the testwork is included in this 
section and can be found in Table A. Table B shows gold extraction by 
size fraction for each column leach test. Recovery curves showing 
rates of gold extraction for each individual column can be found in the 
corresponding Graphs #1 through #4. (Graph #5 shows the leach time 
required to obtain 70% recovery at various feed sizes. Graph #6 shows 
recovery for various leach periods at various feed sizes.) Detailed 
data and results can be found in Appendix A.
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TABLE A

COLUMN LEACH TEST RESULT SUMMARY 
GILT EDGE PROJECT

CUMULATIVE GOLD EXTRACTION (%)

TIME Column #1 Column #2 Column #3 Column #4

(Days) As Received - 4 inch - 2 inch -3/4 inch

1 — _ _
5 1.69 - - -

10 7.37 2.15 0.35 7.43
15 15.73 8.78 15.12 34.48
20 22.24 14.67 28.19 46.03
25 26.85 28.59 39.22 54.98
30 33.27 38.47 50.47 65.45
35 39.18 42.69 58.08 69.85
40 43.70 46.74 62.66 72.21
45 47.31 49.40 66.20 73.78
50 53.05 52.26 69*44 75.26
55 56.71 55.62 71.68 75.75
60 58.90 57.61 73.29 76.56
65 60.95 61.65 75.81 77.18
70 61.86 63.45 77.16 77.18
75 63.15 65.66 78.12 77.18
80 64.41 67.88 78.67 77.18
85 66.30 70.27 79.11 77.18
90 68.38 71.50 79.11 77.18
95 69.16 72.47 79.14 77.18
99 69.16 73.01 79.14 77.18

Cum Au extracted 
oz/ton .036 .038 .042 .045

Assay Head 
oz/ton .041 .065 .050 .068

Calculated Head 
oz/ton .051 .052 .052 .058

Au Recovery 
% 70.6 73.1 80.8 77.6

Cyanide Consumption 
lb/ton .499 .432 .680 .060

Lime Added 
lbs 3.0 3.0 1.0 1.0

NaOH Added 
lbs 1.05 1.30 .52 .59

. 0 1^ ,DlZ~ .00? •0'3
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TABLE B

GILT EDGE PROJECT 
COLUMN LEACH TESTS 

RECOVERY BY SIZE FRACTION

SCREEN SIZE ASSAY OZ/TON %Au DIST Au REC

FEED RESIDUE FEED RESIDUE o*■©

COLUMN #1 AS RECEIVED

6" x 4" .010 .012 5.4 3.4 NEG
• 4" x 2" .012 .008 0.7 6.5 33.3
2" x 1" .022 .009 7.7 8.2 59.1

1” x 3/4" .060 .009 8.7 4.0 85.0
3/4" x 1/4" .048 .012 26.5 14.2 75.0

- 1/4 " .068 .019 51.0 64.7 71.2

TOTAL .041 .014 100.0 100.0 65.9

COLUMN #2-4 INCH:

4" x 2" .028 .010 8.3 12.8 64.3
2" x 1" .058 .009 7.4 25.1 84.5

1" x 3/4" .042 .006 3.3 6.4 85.7
3/4" x 1/4" .054 .007 20.8 11.4 87.0

- 1/4" .092 .016 60.2 51.3 82.6

TOTAL .065 .012 100.0 100.0 81.5

COLUMN #3-2 INCH:

4" x 2" .016 .011 2.8 5.8 31.3
2" x 1" .036 .008 22.4 25.1 77.8

1" x 3/4" .046 .008 7.3 6.4 82.6
3/4" x 1/4" .036 .005 18.1 11.4 86.1

- 1/4" .090 .011 49.4 51.3 87.8

TOTAL .050 .009 100.0 100.0 82.0

COLUMN #4 - 3/4 INCH:

1" x 3/4" .022 .008 0.5 1.1 63.6
3/4" x 1/4" .044 .009 27.1 26.1 79.5

- 1/4" .096 .015 72.4 72.8 84.3

TOTAL .068 .013 100.0 100.0 80.9
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COMMENTS AND CONCLUSIONS;

In general, the recent testwork conformed closely to previous 
testwork in that the ore that was tested was amenable to heap leach 
cyanidation and overall gold extraction ranged from 70 to 80 percent. 
Cyanide consumption ranged from .50 lbs/ton to .68 lbs/ton if one ■ 
ignores the .06 lbs/ton recorded in Column #4 which I assume to be in 
error. Insufficient data was collected to determine lime consumption 
although it did not appear to be excessive.

Overall, gold extraction in the four columns improved only 
slightly with decreasing feed size. However, the rate of gold 
extraction increased significantly with decreasing feed size which 
could significantly impact leach scheduling and overall project cash 
flow. The data shows that crushing the ore to 80% passing 2 inch would 
not significantly ..increase overall recovery but would significantly 
increase the rate of recovery.

Using the data presented in Table B (Recovery by size fractions) 
it appears that a substantial increase in recovery is realized in 
material smaller than 2 inches in size. However, this could be due to 
the low gold content in the coarser fractions and not due to reducing 
particle size. Also, the statement on Page 3 of February 26, 1987 
Hazen Research report (insufficient feed material was taken to assure 
representativeness) leaves one to be somewhat suspect. Because the 
feed sample was not of sufficient size to be representative the 
corresponding size fraction gold analysis may be incorrect and the 
resulting gold recovery by size fraction may be suspect. Therefore, 
this data may not be useful in determining if fine crushing is 
warranted. One should also noted that if the feed screen analyses are 
correct the coarse fractions account for approximately 20% of the 
weight but only 7 to 8 percent of the total gold. In view of the fact 
that the Gilt Edge Project has limited leach pad area and leach pad 
construction will be extremely expensive one might select to screen out 
the coarse fractions and discard them. In doing so, some gold would be 
lost but the amount of material to be placed on the leach pad would be 
significantly reduced therefore, less leach pad area would be 
necessary. These types of economic trade offs should be evaluated. 
However, due to the quantity of feed screen analysis material the 
present data should not be used with great confidence to make these 
decisions. Because the present data is somewhat contradicting along 
with insufficient data being collected to determine reagent consumption 
and due to the questionable feed screen analysis sample, I would 
recommend that the testwork be performed once again under controlled 
conditions so that all the information gathered could be utilized with

RLO:lsh
cc - Wayne McClay.

- Barney Magnusson.
- Bernie Stannus.
- Rex Outzen.

confidence

Re,A Jj. UUliEW
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HAZEN

Hazen Research 
(International),Inc.
4601 Indiana SI.* Golden.Colorado 80403 • U.S.A. 

Telephone (303) 279-4501 • Telex 45 860

February 26, 1987

Mr. Bernie Stannus 
Brohm Resources 
999 West Hastings 
Suite 1580
Vancouver, B.C. V6C 2W6 
Canada

Re: HRII Project 6513-01X
Sample Preparation and Analysis

Dear Mr. Stannus:

The following is to confirm the conditions and results of our work completed under 
subject project, and as transmitted to you informally by Federal Express on 
February 20. You will recall that the objective of our work was merely to treat 
and assay solutions and residues generated by your people at the Gilt Edge 
property.

Samples

Hazen received on February 3, 1987, ten 55-gallon barrels and four 5-gallon 
buckets containing:

1. One hundred and twenty-four (124) solution, effluent, samples 
covering the period December 19, 1986, through January 27,
1987.

2. Four (4) individual column leach residues.

Both solutions and solids were from Brohm's Gilt Edge property, Deadwood, South 
Dakota.

Procedures

The solutions were filtered and assayed for gold using our standard extraction/AA 
procedure.

d ' 
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Mr. Bernie Stannus 
Brohm Resources 
999 West Hastings 
Suite 1580 
Vancouver, B.C. V6C 2W6 
Canada 
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The four column residues were treated as generally shown in Figure 1. Therefore, 
one half of each residue was prepared in total; whereas, the second half was 
screened in total into the various size fractions. Two assay pulps each were 
prepared from the total 1/2 split and from various size fractions. All pulps were 
assayed, and averaged values are reported hereafter.

Results

Effluent assays for gold only are given in Table 1. The assays appear to be a 
logical continuation of those given earlier —except that the last three, Samples 
122-124, showed dramatic increases in gold content. No explanation for the 
increases is presently known.

Size/assay data for the four column residues and raw ore feeds are given in Table
2. The feed information was given previously in our Project 005-818 letter report 
dated November 24, 1986, but is repeated here for convenience.

The solids data add credence to the following conclusions:

1. The comparison of the weight distributions before and after 
leaching does'not necessarily portray the effect of cyanide 
leaching upon ore decrepitation. As stated in previous corre
spondence. we believe that insufficient feed material was taken 
to assure representativeness.

2. Residual gold values based up calculations involving the screen 
data ("Calc") and direct analysis of the one-half split (1/2-Split) 
agree within reasonable limits.

3. It was the very coarsest and finest fractions which assayed 
highest in residual gold.

4. Based upon heads and tails assays solely, gold dissolutions were in 
the 60 to 80% range.

Total residue weight and residual gold data are as follows:

17 Project 6513X letter dated January 9.
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Table 1

Effluent Assays

Column 1 Column 2 Column 3 Column 4
HRI Au, HRI Au, HRI Au, HRI Au,

Date 34888 mg/1 34888 mg/1 34888 mg/1 34888 mg/1

December
19 1 0.22 2 0.25 3 0.12 4 0.06
20 5 0.30 6 0.38 7 0.16 8 0.07
21 9 0.30 10 0.37 11 0.16 12 0.06
22 13 0.22 14 0.30 15 0.14 16 0.06
23 17 0.26 18 0.25 19 0.11 20 0. 05

24 21 0.39 22 0.46 23 0.10 24
28 25 0.45 26 0.41 27 0.09 28
29 29 0.36 30 0.34 31 0.06 32
30 . 33 0.31 34 0.33 35 0.10 36
31 37 0.22 38 0.26 39 0.09 40

\

f

January
2 41 0.17 42 0.36 43 0.06 44 0. 05
4 45 0.19 46 0.46 47 0.08 48
5 49 0.22 50 0.36 51 0.05 52
6 53 0.13 54 0.26 55 0.05 56
7 57 0.11 58 0.27 59 0.06 60

8 61 0.20 62 0.20 63 0.07 64
9 65 0.30 66 0.35 67 0.08 68

10 69 0.24 70 0.54 71 0.07 72
11 73 0.25 74 0.15 75 0.05 76
12 77 0.26 78. 0.25 79 80

13 81 0.19 82 0.21 83 84
14 85 0.20 86 0.10 87 88
15 89 0.17 90 0.10 91 92
16 93 0.24 94 0.10 95 96
17 97 0.15 98 0.15 99 100

18 101 0.17 102 0.10 103 104
19 105 0.12 106 0.11 107 108
20 109 0.12 110 0.14 HI 112
21 113 0.08 114 0.17 115 \ 1

116 \ /
23 117 0.15 118 0.18 119 0.06 120

\!

27 121 0.05 122 1.20 123 0.50 124 0.34

*
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Table 2

Slze/Assay Analysis

Size, inches
Residue,

lb
Weight, %

OZ/T

Gold Silver
Feed

% Distribution
Gold

Feed Residue Peed Residue Feed Residue

Column 1
+6 - - -
6x4 61 22.6 4.1 0.012 0.14 5.4 3.4
4x2 176 2.3 11.8

0'%rr*

0.008 0.10 0.7 6.5
2 x 1 195 14.4 ' 13.1 0.022 0.009 0.11 7.7 8.2
1 x 3/4 72 6.0 4.8 0.060 0.009 0.11 8.7 3.0
3/4 x 1/4 256 22.8 17.1 0.048 0.012 0.10 26.5 14.2
-1/4 733 31.9 49.1 0.066 0.019 0.11 51.0 64.7
Total 1493 100.0 100.0 - - - 100.0 100.0
Calc - 0.041- 0.014 - -
1/2 split 0.017 -

Column No. 2
16 - - -
6 x 4 - - -
4x2 232 19.4 15.5 0.028 0.010 0.12 8.3 12.8
2 x l 202 8.3 13.5 0.058 0.009 0.10 7.4 10.0
1 x 3/4 73 5.1 4.9 0.042 0.006 0.10 3.3 2.4
3/4 x 1/4 250 24.9 16.8 0.054 0.007 0.14 20.8 9.7
-1/4 735 42.3 49.3 0.092 0.016 0.14 60.2 65.1
Total . 1492 100.0 100.0 - - - 100.0 100.0
Calc - 0.065 0.012
1/2 split 0.016

Column No. 3
±6 - - -
6x4 - - -
4 x 2 19 8.7 4.6 0.016 0.011 0.09 2.8 5.8
2 x 1 114 31.0 ' 27.5 0.036 0.008 0.09 22.4 25.1
1 x 3/4 29 7.9 7.0 0.046 0.008 0.09 7.3 6.4
3/4 x 1/4 83 25.1 20.0 0.036 0.005 0.08 18.1 11.4
-1/4 169 27.3 40.9 0.090 0.011 0.08 49.4 51.3
Total 414 100.0 100.0 - - - 100.0 100.0
Calc 0.050 0.009
1/2 split - 0.011

Column No. 4
16 - -
6x4 - -
4x2 - -
2 x 1 - -
1 x 3/4 7 1.4 1.8 0.022 0.008 0.12 0.5 l.l
3/4 x 1/4 146 41.7 36.8 0.044 • 0.009 0.23 27.1 26.1
-1/4 . 244 56.9 61.4 0.096 0.015 0.11 72.4 72.8
Total 397 100.0 100.0 - - - 100.0 100.0
Calc 0.068 0.013
1/2 split 0.014

Hazen Research
(International). Inc.
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Residue, 
Size, Inches lb 

Column 1 
!6 
6 X 4 61 
4 X 2 176 
2 X 1 195 
1 :< 3/4 72 
3/4 X 1/4 256 
-1/4 733 
Total. 1493 
Cale 
1/2 split 

Column No. 2 
±6 
6 X 4 
4 X 2 232 
2 x l 202 
1 X 3/4 73 
3/4 X 1/4 250 
-1/4 735 
Total 1492 
Cale 
1/2 split 

Column No. 3 
!6 
6 X 4 
4 X 2 19 
2 X 1 114 
1 X 3/4 29 
3/4 X 1/4 83 
-1/4 169 
Total 414 
Cale 
1/2 split 

Column No. 4 
±6 
6 X 4 
4 X 2 
2 X 1 
1 X 3/4 7 
J/4 X 1/4 146 
-1/4 . 244 
Total 397 
Cale 
1/2 split 

Tobie 2 

Size/ Asso:t Anal:x:sls 

oz/T 
Weight, 96 Gold 

Feed 

22.6 
2.3 

14.4 ' 
6.0 

22.8 
31.9 

100.0 

19.4 
8.3 
5.1 

24.9 
42.3 

100.0 

8.7 
31.0 

7.9 
25.l 
27.3 

100.0 

1.4 
41. 7 
56.9 

100.0 

Residue Peed 

4.1 
"QI~ 11.8 

13.1 0.022 
4.8 0.060 

17 .1 0.048 

~ 0,066 
100.0 

0.041· 

15.5 0.028 
13.5 0.058 

4.9 0.042 
16.8 0.054 
49.3 0.092 

100.0 
0,065 

4.6 0.016 
27.5 0.036 

7.0 0.046 
20.0 0.036 
40.9 0.090 

100.0 
0.050 

1.8 0.022 
36.8 0.044 

~ 0,096 
100.0 

0,068 
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Residue 

0.012 
0.008 
0.009 
0.009 
0.012 
0,019 

0.014 
0.017 -

0.010 
0,009 
0.006 
0,007 
0.016 

0.012 
0.016 

0.011 
0.008 
0.008 
0.005 
0.011 

0.009 
0.01 l 

0,008 
· 0.009 

0.015 

0.013 
0.014 

96 Distribution 
Silver Gold 
Feed Feed Residue 

0.14 5.4 3.-t 
0.10 0.7 6.5 
0.11 7.7 8.2 
0.11 8.7 3.0 
0.10 26.5 14.2 
0.11 ~ 64. 7 

100.0 100.0 

0.12 8.3 12.8 
0.10 7.4 10.0 
0.10 3.3 2.4 
0.14 20.8 9.7 
0.14 60.2 65.1 

100.0 100.0 

0.09 2.8 5.8 
0.09 22.4 25.1 
0.09 7.3 6.4 
0.08 18.1 11.4 
0.08 49.4 51.3 

100.0 100.0 

0.12 0.5 1.1 
0.23 27.1 26.l 
0.11 72.4 ~ 

100.0 100.0 
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Dry Weight, lb oz Au/ton

Column % H90 1/2 Split
Size

Fractions Total
• Calc from 

Screen Analysis 1/2 Split

1 ? — 1478 1493 2971 0.014 0.017
2 14.6 1491 1492 2983 0.012 0.016
3 29.8 351 414 765 0.009 0.011
4 33.3 320 397 717 0.013 0.014

1/ Not available, but probably is similar to No. 2 residue.

General

We have appreciated this opportunity to once again be of service to Brohm and 
hope for the chance of working with you again. If, for instance, you care to run 
additional columns, we can provide you here with 4", 6", 8", 10", 1', and 2' 
diameter units ready to go. I would enjoy showing you our facilities if you can 
arrange your busy schedule to stop by.

I will, shortly, be packaging up all the solution samples and rejects we have 
collected during Projects 005-818, 6351X, and 6351-oix, and will be shipping them 

to Deadwood. Please let me know when this is appropriate.

X

Very truly yours,

HAZEN RESEARCH, INC.
—..............

P. N. Thomas 
Vice President

PNT:dmk

Hazen Research
(International), Inc.
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Column 96 H2o 
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, 811
, 10", 1', and 2' 

diameter units ready to go. I would enjoy showing you our facilities if you can 
arrange your busy sch'~dule to stop by. 

I will, shortly, be packaging up all the solution sample_s and rejects we have 
collected during Projects 005-818, 6351X, and 6351-0lX, and will be shipping them 
to Deadwood. Please let me know when this is appropriate. 

PNT:dmk 

Very truly yours, 

HAZEN RESEARCH, INC. 

",,,,__ - ,---'"<~ - -- __ :) 

' t('~ -·------~~- c.___:_------
P. N. Thomas 
Vice President 

Hazen Research 
(International), Inc. 
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COLLf* l •" ROCK SITE: RLH OF HI*

OfUATIVE CYANIDE RETUftED* SUH OF { DOES i 0.00799 I PRES. ON lb/ton) 

CKUATIVE 02 Au RECOVERED - SI* OF ( INCHES > 0.00799 a Au Oz/toi) - 

CUMULATIVE 1 Au RECOVERED = CUH. o: REC. / 0.076023 a 1001 ’

c- . DAT! THE OAY

TEW
GALS

WATER

ADDED
WATER

BARREN

01 sr. ' 

ADDED
fUH

‘scoops

PH

OCT. 21 12:00 34 30 0.0 0.5 It
1966 22 44 0 0.0 0.0 11

23 9:30 43 14 13 07.3 4.0 11
c 24 9:30 38 25 - * 0 0.0 . 0.0 12

25 11:00 46- 12 10 26.3 2.0 12
26 10:43 48 19 0 0.0 0.0 12

( 27 • 10:13 44 15 0 0.0 0.0 11.7
29 2:20 50 0 23 71.0 7.5 12.5
29 9:00 35 22 0 0.0 0.0 12.5

c. 30 0:13 33 12 13 43.3 4.5 12.5
31 10:43 a IS s 14.5 1.5 • 12.5

foy. 1 12:00 • 44 9 10 29.9 3.0 12.5

e 1996 2 . 11:13 46 9 10 29.3 3.0 12.5
3 11:13 39 B 20 53.7 6.0 12.2
4 10:30 44 25 0 0.0 0.0 12.4

( 5 11:00 48 IS 3 10.3 1.5 12.4
6 9:30 46 12 20 49.8 6.0 12.4
7 10:45 35 27 0 0.0 0.0 12.4

c B 3:00 34 21 0 0.0 0.0 12.4
9 3:00 26 15 10 28.7 3.0 12.3

10 8:45 14 12 20 54.9 6.0 12.3
11 11:00 26 13 20 57.1 6.0 12.5
12 11:15 25 24 0 0.0 0.0 12.4
13 10:45 26 16 15 42.6 4.5 12.3
14 10:30 39 21 13 42.9 4.5 12.4
15 11:13 37 26 0 0.0 0.0 12.4

16 1:30 41 IB 0 0.0 0.0 12.4

l
17 9:30 32 11 20 54.6 6.0 12.5

IS 11:30 32 20 IS 39.7 4.5 12.4
19 10:13 36 26 10 29.9 3.0 12.4
20 9:43 35 29 0 0.0 0.0 12.4
21 11:30 47 20 13 42.1 4.5 12.4
22 10:30 37 25 0 0.0 0.0 12.4

,
23 11:40 39 11.$ 15 42.5 4.5 12.2
24 1:00 S3 13 20 54.4 6.0 12.3
23 11:30 42 21 15 43.0 4.5 12.3
26 11:30 42 22 IS 41.4 4.5 12.4
27 10:30 38 29 0 0.0 0.0 12.4
28 12:00 41 19 15 40.0 4.5 12.4
29 1:30 39 25 0 0.0 0.0 12.4
30 12:13 32 18.5 IS 37.4 4.5 12.4

Dec. 1 9:50 27 2* 10 26.7 3.0 12.4

L. 1986 2 10:30 32 22.5 10 29.1 3.0 12.4

Raja I

fa

C

c
1.4855 TO*

0.0312 oz/tcn

•g/1 x 0.029666 • oz per ton

PREGNANT

Of RETWCD
IN0€S pH Of anjUTI'.E

lb/ton pounds

Au

oz/ton 
S.HIU.

S.J

ki
•S'l
HfiiEN

ki
02/ton

KAZEN

am. 0: am., i au
to RECW REUTERS) 

S.HIU S.HIU

am. oz am. i fc
kj RECtJ/ RECOVERED

HUEN WZEN

c

c

0

<r-

0 0.00000 0.000 0.000 0.000 0.000 0.000 c
0 0.00000 0.000 0.000 0.000 0.000 0.000

1.625 9.5 0.00000 0.000 0.00 0.000 0.000 0.000 0.000 0.000 *
1.5 10.5 0.00000 0.030 0.82 0.024 o.ooo 0.473 0.000 0.383 (’

2.75 10.2 1.2 0.02637 0.020 1.52 0.045 0.001 1.051 0.001 1.687
1.375 10.4 0.775 0.03488 0.050 1.49 0.044 0.001 1.774 0.002 2.325

1.5 10 0.775 0.04417 0.149 2.29 0.068 0.003 4.122 0.003 3.396 . c
3 10.2 0.85 0.06454 0.055 1.94 0.050 0.004 5.857 0.004 5.211

0.73 9.5 0.45 0.06724 0.060 2.04 0.061 0.005 6.329 0.004 5.688

3.5 11.5 1.375 0.10569 0.046 1.54 0.046 0.006 9.022 0.006 7.369 c
5.5 11.7 0.925 0.14634 0.039 1.30 0.039 0.008 10.276 0.007 9.598

4.625 11.2 ■0.925 0.19052 0.032 1.14 0.034 0.009 11.331 0.009 11.242

4.123 11.4 1.05 0.21513 0.035 1.07 0.032 0.010 13.349 0.010 12.618 C
5.25 11.5 1.05 0.25918 0.033 i. 17 0.035 0.012 15.169 0.011 14.533

1.873 10.3 O.BS 0.27191 0.060 2.04 0.061 •0.012 16.352 0.012 15.725
3.623 11.4 1.2 0.30667 0.039 1.34 0.040 0.014 17.8:0 0.013 17.240

3.75 11.6 1.25 0.34412 0.040 1.51 0.043 0.015 19.414 0.014 19.005

2.5 11.4 1.176 0.36759 0.080 1.61 0.049 0.016 21.503 0.015 20.260

2.75 11.3 1.25 0.39506 0.033 1.26 0.037 0.017 22.«57 0.016 21.341

1.75 10.6 1.125 0.41079 0.047 1.64 0.049 0.018 23.321 0.017 22.235

3.5 11.5 0.925 0.43665 0.026 0.73 0.022 0.018 24.25? 0.01B 23.054

7.123 11.8 1.4 0.51635 0.016 0.50 0.015 0.019 25.*57 0.019 24.165

3.075 11.7 1.575 0.56512 0.023 0.67 0.020 0.020 26.394 0.019 24.974

2.375 11.6 1.55 0.59453 0.045 0.76 0.023 0.021 77.517 0.019 25.537

5.125 10.B 1.3 0.64776 0.026 0.82 0.024 0.022 28.917 0.020 26.847 . •
5.25 11.6 1.35 0.70439 0.026 0.79 0.023 0.023 30.352 0.021 28.124

4.25 11.6 1.4 0.75193 0.029 0.77 0.023 0.024 31.647 0.022 29.144

3.5 11.6 1.375 0.79039 0.031 0.98 0.029 0.025 32.7B8 0.023 30.216

5.5 11.6 1.375 0.85081 0.025 0.96 0.029 0.026 34.233 0.024 31.860

4.75 11.7 1.45 0.90504 0.028 0.95 0.028 0.027 35.631 0.025 33.267

4.375 11.6 1.425 0.95565 0.020 l.ll 0.033 0.028 36.550 0.026 34.781

4.25 It.7 1.425 1.00404 0.012 0.98 0.029 0.028 37.086 0.027 36.079

4.623 11.6 1.45 1.05763 0.008 0.72 0.021 0.029 37.475 0.029 37.118

6.125 11.7 1.4 1.12614 0.009 0.57 0.017* , 0.029 38.054 0.029 33.2C6

6.625 11.8 1.35 1.19760 0.009 0.47 0.014 0.029 33.631 0.030 39.177 *

5.75 11.7 1.4 1.26192 0.015 0.46 0.014 0.030 39.587 0.030 40.001

6.5 11.7 1.475 1.33852 0.014 0.45 0.013 0.031 40.544 0.031 40.913

4.375 11.6 1.375 1.386S9 0.019 0.79 0.023 0.031 41.417 0.032 41.977

4.23 11.8 1.525 1.43837 0.019 0.60 0.018 0.032 42.266 0.033 42.772

4.25 11.8 1.625 1.49356 0.020 0.70 0.021 0.033 42.159 0.033 43.700

4 11.7 1.575 1.34389 0.020 0.63 0.019 0.033 44.000 0.034 44.486

4 11.7 1.475 1.59103 0.020 0.50 0.015 0.034 44.3*1 0.034 45.109

5 11.8 1.45 1.64696 0.013 0.51 O.OIS 0.035 45.524 0.035 45.904
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lll.lltf I " R!XX SI l£: RIii CF 1111£ 

lll'l.UITIYE CYANIDE RETUllED= QJI !J' { 110£5 , 0.001'1'1 • ~6. DI lb/ton! 
llll.UITIYE Oz Au RECOVERED • Q.11 IIF I lt0£5 , 0.0079'1 • Au Oz/lail 
CIJt.lATIYE 1 Au RECO'v'ERED = llJl1. oz REC. / 0.~76025. , 1001 

DAIT 

OCT. 21 
1996 22 

2J 
24 
25 
21> 
27 
28 
29 
JO 
JI 

lbv. I 
198o 2 : 

J 
4 
s 
6 
7 
B 
9 

10 
II 
12 
IJ 
14 
15 
16 
17 
18 
19 
20 
21 
22 
2J 
21 
25 
26 
27 
28 
'Z'I 
JO 

Dec. I 
198b 2 

TUE 

12:00 

91JO 
91JO 

11100 
10:45 
10115 
2120 
9:00 
8115 

10115 
12:00 
1111S 
111 IS 
I01JO 
11100 
9:JO 

10:45 
J,00 
J:00 
8:45 

11:00 
II: IS 
10145 
10:JO 
11:15 

l:JO 
9:JO 

11:JO 
10115 
9:45 

11:JO 
10:JO 
11:40 

1:00 
11:JO 
11,JO 
10:JO 
12:00 
hlO 

12, 15 
9:50 

101:lO 

JC 
44 
4J 
JS 
46, 
48 
44 
50 
JS 
35 
« 
44 
46 
J9 
44 
48 
46 
35 
J4 
26 
14 
2b 
25 
26 
J9 
J7 
41 
32 
J2 
J6 
JS 
47 
'f1 
JS 
53 
42 
42 
38 
41 
39 
J2 
27 
32 

14 
25 
12 
19 
15 
0 

22 
12 
15 
9 
9 

25 
15 
12 
27 
21 
15 
12 
i;; 
24 
16 
21 
26 
18 
II 
20 
2b 
2!l 
20 
2S 

11.5 
IJ 
21 
Z1 
29 
19 
25 

18.S 
24 

22.~ 

ADOCD DI sr. 11.!1)! 

lolTUI AOOCD • sccaps 

JO 0.0 0.5 
0 0.0 o.o 

15 87.J 4.0 
, · 0 0.0 . 0.0 

10 26.J 2.0 
0 o.o o.o 
0 o.o o.o 

25 71.0 7.5 
0 o.o o.o 

15 43.J 4.S 
5 14.S 1.5 · 

10 28. 9 J.O 
10 28.J J.O 
20 Sl. 7 o.O 
0 o.o o.o 
5 10. J 1.5 

20 49.8 b.O 
0 o.o o.o 
0 o.o o.o 

10 28. 7 J.O 
20 54, 9 6.0 
20 57.1 6.0 
0 0.0 o.o 

IS 42.6 4.S 
15 42.9 4.5 
0 0.0 0.0 
0 0.0 0.0 

20 54.6 6.0 
IS J9.7 4.5 
10 ;.'8.9 J.O 
0 0.0 0.0 

15 42.1 4.5 
0 0.0 o.o 

IS 42.5 1.5 
20 :14.4 6.0 
15 43.0 4.5 
l5 4l.4 4.S 
0 0.0 o.o 

IS 40.0 4.5 
0 o.o o.o 

IS 37.4 4,5 
10 21,.7 J.O 
10 29. l J.O 

pH 

II 
II 
II 
12 
12 
12 

II. 7 
12.5 
12.S 
12.5 
12.5 
12.5 
12.S 
12.2 
12.4 
12.4 
12. 4 
12.4 
12.4 
12.3 
12.J 
12.S 
l2.4 
12.S 
12.4 
12.4 
12.4 
12.5 
12.4 
12.4 
12.4 
l2.I 
12.4 
12.2 
12.l 
12.J 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 
12.4 

1!0£5 

0 
0 

l.6."5 
1,5 

2. 75 
l,'fTS 

1.5 
J 

0.75 
J.5 
5.5 

4.625 
4.12:i 
5.25 

1,875 
3.625 
J. 75 
2.5 

2. 75 
I. 75 
J.5 

7.1£3 
J.875 
2,l7S 
5.125 
5.25 
4.25 
3.5 
5,5 

4.75 
4.J75 
4.2:i 

4.62:i 
6.125 
6.1,25 
5.75 
6,5 

4.375 
4.25 
4.,5 

4 

4 
5 

I, 4855 T()IS 
0.0512 oz/ta> 

og/1 , 0,02'1666 • oz per ton 

pH 

9.5 
10.5 
10.2 
10.4 

10 
10.2 
9.5 

11.5 
II. 7 
11.2 
II.I 
11.5 
10.3 
11. 4 
ll.6 
11.4 
11.3 
10.6 
11.5 
11.8 
11.7 
11.6 
10.8 
11.6 
11.6 
11.6 
11.6 
11. 7 
11.6 
II. 7 
11.6 
11.7 
11.8 
II. 7 
II. 7 
11.6 
11.a 
11.e 
11. 7 
II. 7 
11.e 

OI 
lb/Ion 

1.2 
0.775 
0.775 
0.115 
0.45 

1.m 
o.m 

·0.'125 
1.05 
1.05 
0.85 
1.2 

1.25 
1.m 

1.25 
1. 125 
o.m 

1.4 
1.575 
1.55 
I.J 

1.35 
1.4 

1.m 
1.m 
I.IS 

1.425 
1.425 
1.45 
1.4 

I.JS 
I. 4 

1.475 
I.J75 
1.525 
l.b25 
1.575 
1.475 
1.45 

0.00000 
0.00000 
0.00000 
0.00000 
0,02637 
0.03488 
0.04417 
0.064$1 
0.06n4 
o. 10569 
0.14634 
0.19052 
0.21513 
0.2:1918 
0.27191 
0.30667 
0.34412 
O.Ja759 
O.J9506 
0.11079 
0.43665 
0.51635 
0,56512 
0.5'1453 
0.64776 
0.70439 
o. 75193 
0.7'1039 
0.85081 
0.90584 
o. 95565 
1.00404 
1.05763 
1.12614 
1. 1976() 
1.261'12 
1.33852 
1.38659 
1,43837 
1.49356 
l.54J89 
l.5'1103 
1.616'16 

t1u 
oz/ta> 
5,Hlll 

0.000 
O.OJO 
0.020 
0.050 
0.149 
0.055 
0.060 
0.041, 
0.019 
0.Ol2 
O.Ol5 
0.033 
0.06() 
O.OJ9 
0.040 
0.080 
O.OJJ 
0.047 
0.026 
0.016 
0.023 
0.045 
0.026 
0.026 
0.029 
0.031 
0.025 
0.028 
0,020 
0.012 
0.008 
0.009 
0.009 
0.015 
0.014 
0.019 
0.019 
0.020 
0.020 
0.020 
0.013 

. ~ .. :.: ... . . 

0.00 
0.82 
1.52 
1.49 
2.'Z'I 
I. 94 
2.04 
1.:14 
l.30 
1.14 
_1.07 
1.17 
2.04 
l.:ll 
1.51 
I.bl 
1.26 
1.64 
0.75 
0.50 
0.67 
0.76 
0.82 
o. 78 
o. 77 
0.98 
0.9b 
0.'15 
1.11 
0.'18 
0. 72 
o.:u 
0.'7 
0.46 
0.45 
0. 78 
0.60 
0. 70 
0.63 
o.so 
0.51 

Au 
oz/Ion 
~ 

0.000 
0.000 
0.000 
0.024 
0.045 
0.044 
O.OoS 
o.~ 
0.061 
0.Olo 
O.Ol9 
0.OJ4 
0.032 
0.005 
0.061 
0.040 
0.045 
0.048 
O.O'fT 
0.049 
0.022 
0.015 
0.o;'O 
0.023 
0.024 
0.023 
0.023 
0.029 
0.028 
o.o,a 
0.Oll 
0.029 
0.021 
0.017 · 
0.014 
0.014 
0.013 
0.023 
o.m 
0.021 
0.019 
0.015 
0.015 

CIIU.. Oz CIIU.. 1 r., 
r.,m::c,J REWru9 

S.Hlll S.Hlll 

0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.47J 
0.001 I.OSI 
O.OOl 1.TTI 
0.003 4, 1:?2 
0.004 5.857 
0.005 b.32'1 
0.006 8.022 
0.008 10.276 
0.009 II.Bl! 
0.010 ll.349 
0.012 15. 169 

·0.012 16.352 
0.014 17.11:.S 
0,015 19.•l4 
0.016 21.503 
0.017 22.•57 
0.018 2J.J2I 
0.018 24.~ 
0.019 25.457 
0.020 21>.m 
0.021 27.517 
0.022 2S.\'17 
0.023 J0.::52 
0.024 31.b47 
0.025 J2.798 
0.026 JA.2JJ 
0. 027 35. all 
0.028 Ja.550 
0.028 J7.08o 
0.028 J7.47'5 
0.029 le.OSI 
0.029 :la . .SI 
0.030 39.5"7 
0.Oll 40.~ 
0.031 41.417 
0.032 42.~66 
o.on 4!.159 
0.Oll 4Vl00 
0.034 44.341 
0.03:i C:'.~24 

\ ( 

QIU., Oz QIU.. 1 r., 
r«,m::c,J llml',{l{I) 

!WE!/ li\IDI 

0.000 0.000 
0.000 0.000 

( 

0.000 0.000 
0.000 O.JBJ 
0.001 1.687 

( 

0.002 2.lZI 
0.003 3.396 
0.004 5.211 

( 

0.004 5.688 
0.006 7.31,9 
0.001 9.ffl 
0.009 11.242 
0.010 12.618 
0.011 14.SD C 
0.012 15.TZS 
0.013 17.240 
0.014 19.005 

. 0.015 20.260 
0.016 21.341 
0.017 22.235 
0.010 n.osc 
0.018 24.165 
0.019 24.974 
0.019 25.SJ7 
0.020 26.847 
0.021 28.124 
0.022 29.144 
o.o:n 30. 211 
0.024 31.860 
0.025 JJ.267 
0.020 34.J'Bl 
0.027 J6.07'1 
0.028 'fT.118 
0.029 3a.1Co 
O.OJO J9.ln 
0.OlO 40.001 
0.031 40.913 
o.0J2 11.m 
O,OJJ 42.m 
0. 033 43. 700 
0.034 4•.486 
0.034 45. 109 
0.035 45. 904 
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C
•(£* *»•.'&?$&'»* Tv '• SILT EME UMH 1ST

1' ■:>:s %
• -mum i RCCK SIZE: RU1 IF flltE

f
QftLATIVE tfWIDE f£H»£D= SuT. OF < 1NQCS l 0.00799 i PRES. 01 Ib/ton) 

OnjUTIVE Oi to RECOVERED = SU1 OF ( IIOC5.» 0.00799 i to Oi/tonJ • 

CUUATIVE l to RECOVERED > Oil. oz REC. / 0.076023 i KOI ■

>4 ' .••'■■.-1^: (■■
DATE lift DAY

TEMP
GALS

HATER
ADDED
HATER

BARREN

CN gr. 
ADDED

NiOH 

• scoop*

PH

3 111 4S 32 2l‘ 10 29.0 3.0 12.4
4 9* 40 20 21 • 15 42.3 4.3 12.4
3 9*40 30 26

• c 6 10:00 31 26 - ■ 0 0.0 0.0 12:4

7 10:10 32 16 20 57.2 6.0 12.4
e 12:15 30 23 10 26.0 3.0 12.*

( 9 . 10:30 20 21 15 39.9 4.5 12.<
10 9: *3 20 22.5 15 42.9 4.5 12.4

n 9:35 30 77 10 29.0 3.0 12.4

c- 12 9:53 27 27 10 29.0 1.5 12
13 10:45 34 25 5 14.4 0.3 12.1

"... **• ” • 14 3:00 40 18 15 42.6 1.0 11.6

- (- 15 11:30 38 23 10 27.0 0.7 11.5
16 12:30 40* 23 0 0.0 0.0 11.5

. 17 10:00 28 16 15 41.7 0.3 • 11

{ 10 10:00 24 20 IS '39.9 1.0 11
19 12:30 32 22 10 29.2 0.7 ‘ 11
20 10:25 30 24 10 28.2 0.7 11

( 21 3:00 34 19 15 42.2 1.0 11
22 11:00 39 24 10 26.1 0.7 10.9
23 10:45 38 22 10 20.7 0.7 10.9
24 0:55 24 28 5 14.3 0.3 10.9
23

26
: - ^ r- .

•’ * v.* f ** 77
*s‘ ' 26 9:30 20 !9 15 54.0 1.0 11.2

29 11:40 40 20 IS 4J.2 1.0 10.8

L » 10:45 30 27 0 0.0 0.0 10.8

31 11:00 34 0 25 71.B 1.7 10.0
JAN. 1

( 1987 2 1:30 38 10 0 0 0.0 10.0

3

4 12:00 43 8 25 71.5 1.7 10.S

, ! 5 11:40 36 2d 0 0 0.0 10.0
t 12:30 38 10 0 0 0.0 10.0
7 11:13 30 0 10 27.8 • 0.7 10.7

t . 0 10:30 24 0 5 14.2 0.3 10.8

.
9 2:05 35 5 30

10 10:20 30 16 15
11 6:00 40 21 20
12 11:10 49 15 5

ii 10:03 32 27 20

L 14 10:25 32 17 IS

P»9» 2

<■ .'.i ‘ .-'. i f

1.4855 IONS

0.0812 oz/len

*g/l x 0.029666 = 02 per ton

PREGNANT

CN RETURND

INOCS pH CN CUMULATIVE

lb/ton pounds

Au

02/ton
5.HILL

Au
•g/l
HAZEN

fei
oj/ton

HAZEN

am. oi am. z au
Au REOV RECOVERED

5. HILL S.H1LL

am. 0: am. z
Au REC0V RECOVERED 

ttiZEN HAZEN

c

Cr

O

(‘

0-

5.625 11.7 I.S 1.71638 0.013 0.50 0.015 0.035 46.293 0.036 46.781 (r:
4.375 11.0 1.425 1.76619 0.014 0.39 0.012 0.036 46.936 0.036 47.313

4.075 11.8 1.4 1.02072 0.010 0.34 0.010 0.0:6 47.423 0.036 47.830

4.625 11.8 1.33 1.07061 0.015 0.66 0.020 0.037 48.152 0.037 48.782 ( *
5.125 11.8 1.425 1.92896 0.023 0.86 0.026 0.03 49.391 0.0J8 SO. 126

5.875 11.7 1.3 1.90998 0.023 0.07 0.026 0.03 50.811 0.039 51.749

5.625 11.7 1.4 2.05291 0.023 0.74 0.022 0.0*0 52.17! 0.0*0 53.0*7
5.625 11.6 1.5 2.12032 0.012 0.35 0.010 0.0*) 52.880 0.041 53.661

4.875 11.8 1.375 2.17388 0.012 0.42 0.012 0.041 53.469 0.041 54.299

4.975 11.6 1.4 2.22841 0.013 0.56 0.017 0.041 54.110 0.042 55.151 f
5.375 11.8 1.45 2.29068 0.014 0.44 0.013 0.042 54.901 0.042 55.880

6.625 11.7 1.5 2.37000 0.013 0.40 0.012 0.042 55.806 0.043 56.714

4.875 11.5 1.5 2.42051 0.011 0.30 0.009 0.0*3 56.369 0.043 57.170 .

4.75 11.3 1.475 2.48449 0.009 6.29 0.009 0.0*3 56.819 0.044 57.600

3.625 10.9 1.475 2.52721 0.010 0.38 0.011 0.0*3 57.200 0.044 50.029

5 10.7 1.425 2.50414 0.009 0.30 0.009 0.0** 57.673 0.044 58.497 (
5.875 10.6 1.475 2.65338 0.007 0.22 0.007 0.0*4 58.105 0.0*5 58.900

4.25 10.6 1.525 2.70516 0.009 0.3 0.009 0.0*4 50.485 • 0.045 59.297

6.875 10.6 1.475 2.7B619 0.009 0.3 0.009 0.0*3 59.099 0.046 59.940 (’
3.625 10.6 1.4 2.82674 0.009 0.22 0.007 0.043 59.423 0.0*6 60.189

5.5 10.6 1.425 2.68936 0.008 0.26 0.008 0.0*6 59.656 0.046 60.635

2.625 10.5 1.35 2.91767 0.015 0.39 0.012 0.0*6 60.270 0.044 60.954

2.91767 0.000 0.0*6 60.770 0.0*6 60.954

2.91767 0.000 0.0*6 60.270 0.0*6 60.954

2.91767 0.000 0.0*6 60.270 0.046 60.954

4.975 10.5 1.35 2.97026 0.009 0.45 0.013 0.046 60.731 0.0*7 61.638

2 10.4 1.45 2.99343 0.010 0.36 0.011 0.0*6 60.931 0.047 61.862

5 10.4 . 1.275 3.04436 0.008 0.31 0.009 0.0*7 61.351 0.047 62.346

4.875 10.4 1.225 3.09200 0.003 0.22 0.007 0.0*7 61.479 0.048 62.680

3.09200 0.000 0.0*7 61.479 0.0*8 62.680

0.B75 10.4 1.25 3.18072 0.003 0.17 0.005 0.0*7 61.712 0.0*8 63.13)

3.10072 0.000 0.047 61.712 0.048 63.ISO

8.125 10.3 1.35 3.26836 0.002 0.19 0.006 0.0*7 61.840 0.048 63.632

3.75 10.4 1.375 3.30956 0.007 0.22 0.007- 0.0*7 62.116 0.049 63.889

4.125 10.4 1.45 3.35735 0.006 0.13 0.004 0.0*7 62.355 0.049 64.056

3.875 10.5 1.45 3.40224 0.003 0.11 0.003 0.0*3 62.487 0.0*9 64.189

3.5 10.4 1.475 3.44349 0.007 0.2 0.006 0.0*5 62.726 0.049 64.407 1
8.125 10.5 1.55 3.54411 0.008 0.3 0.009 0.0*3 63.384 0.050 65.167 i
4.375 10.4 o.e 3.57208 0.015 0.24 0.007 0.(4* 64.073 0.050 65.495

6.25 10.3 0.675 3.60579 0.M6 0.23 0.007 0.0*5 64.566 0.050 65.962

2.5 10.2 0.475 3.6)528 O.frM 0.26 0.006 0.0*9 64.658 0.050 66.18*

2 10.2 0.35 3.62087 0.006 0.19 0.006 0.0*5 64.774 0.050 66.303

8.75 10.3 0.275 3.64009 0.006 0.2 0.006 O.CM 63.302 0.051 66.8*4
L._
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61LT WE woi TEST -·~1 

ClJUATl',{ CY1'llllE IOIJ'Jl£D: SlJI OF < 11O£S , o.oom I Pmi. CH lb/ton) 
ClJUATl.1-1: Dz Au R£llMllED = SlJI or < noES. • o.oom , Au OzJtw 
ClJUATl\-1: l Au REllMRED • Clll. o: REC. I 0,0760?.i. 1 1001 

4 
5 
6 
7 
8 
9 

10 
11 
12 
ll 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
Z5 
21, 

11 
29 
'l'I 
30 
ll 

J~. l 
1987 2 

3 
4 
5 
6 
7 
8 
9 

10 
II 
12 
13 
14 

111£ 

1h45 
9140 
9140 

10,00 
10:10 
12115 
10:30 
9:45 
9,J5 
9:~ 

10:45 
l100 

1h30 
12130 
10:00 
10100 
12:J.'.> 
10:25 
J,00 

1h00 
10,15 
8:SS 

9130 
11140 
10:45 
11100 

1130 

12:00 
1h40 
12:30 
11115 
10:30 
2,05 

10:21) 
6:00 

11:10 
10:(4 
10:25 

DAY 
T01P 

l2 
20 
30 
ll 
l2 
30 
20 
20 
30 
27 
l4 
40 
l8 
40· 
28 
24 
32 
30 
l4 
l9 
38 
24 

26 
40 
31, 

34 

l8 

43 
31, 

l8 
30 
24 
35 
30 
40 
49 
l2 
l2 

6Al.5 
WATER 

21 
21 
U, 
U, 

16 
2l 
21 

22.S 
27 
27 
?.i 
18 
23 
2l 
16 
20 
22 
24 
19 
24 
22 
28 

19 
20 
27 

8 

18 

8 
25 
16 
8 
8 
5 

16 
21 
15 
27 
17 

ADDEO CH 9r. N,OH 
WATER ADDED ·SCOCJi'l 

10 'l'I.O J.O 
IS 42.J 4,5 

. • 0 0.0 0.0 
20 57.2 6.0 
10 2i>,0 J.0 
15 J9.9 4.5 
IS 42,9 4.5 
10 29.0 J.O 
10 29.0 1.5 
S 14,4 O.J 

15 42.6 1.0 
10 27.8 0.7 
0 0.0 o.o 

15 41.7 0.3 
15 '3Q,9 1.0 
10 'l'l.2 o. 7' 
10 28.2 o. 7 
15 42.2 1.0 
10 26. 1 o. 7 
10 :ZS. 7 o. 7 
5 14.l 0.3 

IS 34.0 1,0 
IS 43.2 1,0 
0 o.o 0.0 

25 71.8 I, 7 

0 0 o.o 

25 71.5 1.7 
0 0 o.o 
0 0 0.0 

10 27,8, 0.7 
5 14.2 0.3 

30 
15 
20 
s 

20 
15 

pH 

12,4 
12.4 

12:1 
12.4 
12.• 
12,4 
12.4 
12,4 

12 
12, I 
11,6 
11.5 
11,S 

II 
II 
ll 
II 
II 

10,9 
10.9 
10,9 

11.2 
10.8 
10.a 
10,8 

10.8 

10.8 
10.8 
10.8 
10. 7 
10,8 

li'O£S 

5.625 
4,J7S 
4.875 
4.625 
5.125 
5.875 
5.62:1 
S,625 
4.875 
4.875 
S.:175 
6.6."'5 
4.875 
4.75 

3.625 
5 

5.875 
1.25 

6,875 
l.625 

5.5 
2.625 

4. !!75 
2 
5 

4,875 

8.875 

9.125 
3. 75 

4.125 
J,875 

3.5 
8.125 
4.375 
6.25 

2.5 
2 

6.75 

l.«lSS 100 
0.11512 ozllt:n 

19/1 1 0. 029666 = o: per ton 

PRE6H!Wf 

pH CH 
lb/loo 

II, 7 1.5 
I I ,8 1,425 
11.8 1,4 
11.8 1.35 
11.e t.425 
II, 7 1.l 
II, 7 1,4 
11.6 1.5 
11,8 1.375 
11.8 1.4 
11.8 1.45 
11. 7 1,5 
11.5 1.5 
1i.,3 1,475 
10.9 1,475 
10.7 1,425 
10.6 1,05 
10.6 1.52$ 
10.6 1.475 
10.6 1,4 
10.6 1,4?5 
10.5 1.35 

10.5 us 
10.4 1.15 
10.4 , 1,275 
10.4 1,225 

10.4 1.2' 

10.3 1.35 
10.4 1.375 
10,4 1,45 
10.5 1.45 
J0.4 l,'75 
10.5 1.55 
10., o.e 
10.l 0.675 
10.2 0.475 
10. 2 0.35 
10,J 0.275 

CH R£Ml£D 
W.IJ.ATII{ 

poonds 

1,71638 
1,71,619 
1.82072 
1,87061 
1,9713'16 
1,98'1'18 
2,05291 
2,12032 
2, IT'..88 
2,22941 
2.2'1068 
2.37008 
2. 42851 
2. 48149 
2,52nl 
2,:18414 
2,65l38 
2, 70516 
2,781,19 
2,82674 
2.689:lo 
2,91767 
2. 91707 
2.91767 
2.91767 
2. 970'.6 
2.'1'1343 
3.044:lo 
3.()'12()11 
l.09208 
l.18072 
J. 18072 
3. 26831, 
J. 30956 
3. mss 
J.40224 
3. 44J49 
J.~411 
1.,1208 
l.60519 
3,615211 
l.62007 
3.64009 

Al.I 
o:/too 
S,HILL 

0,013 
0,014 
0.010 
0.0!5 
o.on 
0.023 
o.on 
0.012 
0.012 
0,0ll 
0,014 
0,013 
0.011 
0,009 
0.010 
0.009 
0,007 
0,009 
0,009 
0.00'1 
0.008 
0,015 

O.OO'I 
0.010 
0.008 
0.001 

0,003 

0.002 
0.007 
0.006 
0.003 
0,007 
0.008 
0.015 
0.01)6 
0,0,;4 

0,006 
0.006 

Au 
og/1 
HAZEN 

0.50 
0.39 
0.34 
0.66 
0.116 
0.87 
0. 74 
0.35 
0.42 
O.:lb 
0.44 
0.40 
0.30 
0.29 
0.38 
0.30 
0.22 
0.3 
0.3 

0.22 
0.26 
0.39 

0.45 
0,31, 

0.31 
0.22 

0. 17 

o. 19 
0.22 
o. 1:; 
0.11 

0.2 
O.l 

o. 24 
0.2:i 
0.2!, 
o. 19 

0.2 

Au 
Cl/too 

HAZEN 

0.015 
0.012 
0.010 
0.020 
0.02h 
0.026 
0.022 
0.010 
0.012 
0,017 
O.OIJ 
0.012 
0.009 
0.009 
0.011 
0.009 
0.007 
0.009 
0.009 
0.007 
0.008 
0.012 
0.000 
0.000 
0.000 
0.013 
0.011 
0.009 
0.007 
0.000 
0,005 
0.000 
0.006 
0.007 · 
0.004 
0.003 
0,00/, 

0.00'1 
0,007 
0.007 
0.000 
0,006 

0.006 

CU11J.. o, CIIU.. l Au 
Au RECL'i RECIMJlED 

S.HIU S.HILL 

0.03:l lli.2'13 
o. OJo 16. '1Jo 
o.o:o '7,423 
0.0!1 48,152 
o.o::e 4,.391 
o.cm ~.a11 
O,O'Q 52.171 
0.04) 52.880 
0.041 53.469 
0,041 :14,110 
0.042 :14, 901 
0.()Q 55.llOo 
O.Ol-l 56.369 
0,0,.l 56.819 
0,0,.l :17.200 
o.ou :17.673 
o.c.u 58.!05 
o.ou 58.485 
0.045 59.09'1 
0.04~ 59.423 
O.Ool6 S'l.856 
O.Cl'o 60.IIO 
0.0'6 60.270 
0,{ICo 60. 270 
0,()16 60.270 
o.oi-. 60.rn 
0,vt., 60.931 
0.047 61.351 
0,(.C7 61.479 
0,t,.17 61.479 
0,(',47 61,712 
OJJ.17 61.712 
0.047 61.840 
0.C"7 62.116 
0,(.C7 62.355 
o.c~ 62.487 
O. CJ.:J 62,726 
O.Ol-il 63.:!84 
o.c•: 64.on 
0.("' 64.566 
o.c•, 1,1.1,sa 
o.(-1' M.n4 
o.~ 65.l01 

lllU.., 0: CUIU., 1 Au 
I'll REar.i RECIMJl!'.D 

HAZEN HAZEN 

0.036 
0.036 
0,036 
0.037 
0,008 
0.o:1'1 
0.040 
0,041 
0.041 
0.042 
0.042 
0.043 
0,043 

o.°" 
0.041 
0.044 
0,045 

· 0.045 
0,1).16 
0.0-16 
0,1).16 
0.046 
0,0-16 
0.046 
0.0-16 
0.047 
0.047 
0.047 
0.048 
0,1)4JJ 

0.(148 
0,048 
0.048 
0.049 
0.049 
0.049 
0.049 
0.050 
0,050 
0.050 
0,051) 

0.050 
O.~I 

46.7111 
47.313 
47.830 
48. 782 
50.1:6 
si.m 
53.047 
Sl.1,61 
54.29'1 
ss.m 
SS.888 
:16,714 
57.170 
57.600 
58.029 
:18,497 
58, 9(,0 

59.297 
59.940 
60,189 
60.635 
60.'154 
60.'154 
60,'154 
60,9".A 
61.638 
61.B/,2 
62.346 
62,600 
62.600 
63.I~) 
63.150 
63,632 
63.889 
1,4,051, 

1,4,11!'1 
1,4,407 
65.167 
65,41'5 
65,1'82 
61,,16' 
61,,30; 
1,1,,1111 
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. 41*--* ( C"'; •-■■♦•:
„ # si,,/ '■ GILT ED6E LEACH TEST ;

couw i • ' ROCK SIZE: RIH OF nl(£ 1.4855 TONS

v;

.. • 5! ! •. •' '* rX •• 0.0512 oz/ton 0

*
> *' CUUATIVE CYANIDE RETURNED* SUM OF ( INCHES * 0.00799 t PRES. CN lb/ton) •g/1 x 0.029666 = oz per ton

CtHHATIVE 0; Au RECOVERED ° SUM OF { INCHES, x 0.00719 x Au Oz/ton) • Cr
CUMULATIVE 1 Au RECOVERED = cm. oz REC. / 0.076025 * 1001 •

W t. * C
' - , s . . • *\ BARREN PREGNANT ,

■•* . • ‘ vv CN RETUFJtD Au Au Au cum. oz Dm. I Au cum. oz am. i Au

DATE TirC DAY 6ALS ADDED CN gr. NaOH pH IfOtS pH CN CUMULATIVE oz/ton •9/1 oz/ton fc RECSV RECtMERED Au RECOV RECOVERED ftl
TEMP HATER HATER ADDED -scoops lb/ton pounds S.HILL HAIEN HAIEN S.HILL S.HILL HAIEN HAIEN

■}. X'XX c-.,
15 10:30 20 20 25 7.5 10.2 0.175 3.65058 0.005 0.17 0.005 0.C50 65.657 0.051 67.246 r-
16 11:30 20 11 5 4.5 9.7 0.2 3.65777 0.003 0.24 0.007 0.050 65.799 0.051 67.503

17 10:35 20 26 15 11 9.7 0.15 3.67096 0.004 0.15 0.004 0.050 66.290 0.052 68.097

(. 16 11:00 24 IS . • 10 5.375 9.0 0.125 3.67632 0.004 0.17 0.005 0.051 66.516 0.052 66.382 C
19 12:15 30 15 5 6 9.0 0.125 3.63232 0.004 0.12 • 0.004 0.051 66.768 0.052 68.607

20 10:45 25 14 8.75 9.7 0.1 3.68931 0.004 0.12 0.004 0.051 67.159 0.052 68.934

(. 21 • 11(30 24 8 3.875 9.7 0.1 3.692*0 0.031 0.08 0.002 0.052 60.422 0.052 69.031

(22 3.69240 0.000 0.052 68.422 0.052 69.031

23 4:00 32 2.75 9.5 0.1 3.69460 0.005 0.15 0.004 0.052 60.566 0.053 69.159

( 24 3.69460 0.000 0.052 60.566 0.053 69.159

O25 3.69460 0.000 0.052 60.566 0.053 69.159

26 3.69460 0.000 0.052 68.566 0.053 69.159

• • „;v (. Z7 . 2:00 42 1.875 9.5 3.69460 0.014 0 0.000 0.052 60.B42 0.053 69.159

c
,

Totals, lbs 4.43637 1.0553* 3.69460

(
(

Totals, Ibs/ton 2.93645 0.71076 - 2.40711

Con suction, Ibs/ton
*

0.49934 t
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to.lJ'M I ROCK Sil£: Rlli (F ~It£ 

lllU.ATIVE CYANIDE RETl.flNED= &RI (F ( HO£S X o.oom ' PRES. CH lb/tool 
ll.lUATIVE Oz Au R£COVEJ1ED = SIii OF I IICliES. i 0.007'1'1 x Au Oz/tcnl 
llJU.ATi"1: l Au RIDlVEREll CUI. DZ REC. / 0,076025, x 1001 

sr.AAEN 

DATE Tl!£ DAY 61\1..S ADDEO CN 9r, NaOH pH 
TElf> IIATER NATER ADDED 'SCDDf'S 

15 10,30 20 20 25 
16 11:30 20 II 5 
17 10:35 20 26 15 
18 11,00 24 15 , · 10 
19 12:15 30 15 5 
20 10:45 25 14 
21 11130 24 8 
22 
23 4:00 32 
24 
25 
26 
27 : 2:00 42 

lot•ls, lbs 4.43i,37 I.~• 

Tohls, lbs/ton 2, 9!!.145 0. 71076 

ConSU1Ption, lbs/ton 

110£5 

7.S 
4.S 
II 

5.m 
6 

a. 75 
3,875 

2.75 

1,875 

I, 4IIS5 Tiff; 
o. 0512 Dz/lM 

•9/l • 0.02'1666 = DZ per Ion 

PREGIWIT 
CH RE.l1.FJ£0 

pH CH ClJllATIVE 
lb/ton prunds 

10.2 o. 17S 3.~8 
u 0.2 3.65777 
9. 7 0.15 3.67096 
9,8 0.125 3.67632 
9,B 0.125 3,68232 
9. 7 0.1 3.61!'131 
9. 7 0. l 3.69240 

3.69240 
9.5 0.) 3.6946-0 

3,6941,0 
3. 6946-0 
3.69460 

9,5' 3.6946-0 

,.b'i460 

2.4!!711 

0.49'1~ 

Au 
DZ/Ion 
S.Hlll 

0.005 
0.003 
0.00-4 
0.0().4 
0.004 
0.0().4 
0.031 

0.005 

0.014 

Au Au 
IKJ/1 DZ/Ion 
HAZEN HAlEH 

0.17 0.005 
0.24 0.007 
0.15 0,()1)4 
0.17 0.005 
o. 12 . 0,004 
0.12 0.004 
0.08 0.002 

0.000 
o. 15 0.004 

0,000 
0.000 
0.000 

0 0.000 

' ·: .. : .~ :-. · .. 

CUIU.. Oz WU.. 1 Au Clt111.. Oz 
Au RECDY REro/EREO Au RElll\l 

S.HIU S,HIU HAIEN 

0.050 6:i,657 0.051 
o.o-..o 6:i. 799 o.o:n 
O.G50 66.2'/0 0.052 
0.051 66,516 0.052 
0.051 66. 768 0,052 
0.051 67. 159 0.052 
0.052 68.422 0.052 
0.052 68. 422 0.052 
0.052 68.566 0.053 
o.~2 68,51,1, 0.053 
0.052 68,561, 0.053 
0.052 68.566 0.053 
o.~ 68.042 0.053 

: .. ~ .. 

WU.. 1 Au 
RElil'IERED 

HAIEN 

67.246 
67.5al 
1,ll.097 
68. 382 
68.IJJ7 
68. 9l4 
69,031 
69.031 
69.159 
69.159 
69,159 
69.159 
69,159 

_ ........ ~· . .-:.~·:·:~·-:\:·./;_.":\."'ti 
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anuiiw cyphik retired* sr of < docs i 0.00799 . fhes. a ib/ton)
'■• ■ • '• '■ •• - =•". ’ OIUATIVE Oi ft: RmMKD « SJ1 GF ( DOCS i 0.0077? i kt Oi/ten) •

QnuriVE I ki KEM&D - 0*. 02 BE. / 0.077880 1 1001 •

”V • *•’. •f.'j T1IC mr M.S ADDED OI gr N.QI pH
V..-Is'.; ;-V” r MIC TEW MATER HATER ADDED scoops

XT. 21 12.00 34 0 30 0.0 0.5 11
I9B6 22 9i00 44 0 0 0.0 0.0 . It

Z3 10.00 43 22 5 0.0 1.0 11

c 2* 9:30 38 15 ’ 5 0.0 1.0 12
23 11:00 46 15 • 0 0.0 0.0 12
24 10:45 48 11 0 0.0 0.0 12

c 27 • 10:13 44 1 15 42.2 4.0 12
28 2:20 50 5 10 27.9 3.0 12.5

■* 29 9:00 35 10 10 26.1 3.0 12.3

; •. . . c 30 8:15 35 16 5 14.4 I.S 12.5
31 10:43 44 20 0 0.0 0.0 12.5

to/. 1 12:00 44 19 0 0.0 0.0 12.2
. C 1986 2 • 11:15 46 IS 0 0.0 0.0 12.3

,
3 11:13 39* 7 20 47.2 6.0 12.3
4 10:30 44 24 0 0.0 0.0 12.3

( 3 11:00 48 23 0 0.0 0.0 12.5
6 9:30 46 20 10 29.2 3.0 12.4
7 10:<5 35 26 0 0.0 0.0 12.3

( e 3:00 34 19 0 0.0 0.0 12.3
9 3:00 26 13 10 28.8 3.0 12.4

10 8:43 14 15 10 24.7 3.0 12.4

, , . J . 11 11:00 2S 2 30 82.0 9.0 12.4
12 11:15 23 20 0 0.0 0.0 12.4

• - * ... 13 10:45 26 9 20 55.5 6.0 12.4

M 10:30 39 13 20 58.0 6.0 12.4

- . • * ■* - ^ 15 11:15 37 IB 15 40.0 4.5 12.5
16 1:30 41 20 0 0.0 0.0 12.4
17 9:30 32 9 25 ta.5 7.5 12.4
18 11:40 32 16 15 43.7 4.5 12.4
19 11:23 36 17 20 56.2 6.0 12.3

' „ *k *
70 10:00 35 23 0 55.2 6.0 12.4

• . • * .. 21 11:30 47 11 20 0.0 0.0 12.4
22 10:45 37 15.5 10 27.9 3.0 12.4
23 10:43 38 i 20 56.9 6.0 12.2

• - 24 1:00 53 5 25 69.8 7.5 12.4
23 11:30 42 12 25 71.9 7.5 12.3
24 11:30 42 (6 20 57.4 6.0 12.3
27 10:30 36 23 0 0.0 0.0 12.3
23 12:00 4! 9 25 70.9 7.5 12.4

c 29 1:30 39 22 0 0.0 0.0 12.3
30 12:15 32 9 20 58.0 6.0 12.4

dec. 1 10:00 27 15 20 51.8 6.0 12.4
1986 2 10:33 32 20 15 42.1 4.5 12.4

I.491S TWS 

0.0522 o:/ton

•3/1 1 0.029444 • 02 per ten

resawn
cn retired fti k> tu am.. 0z am., i cu am., ot am.. 1 fu

ItOCS PH CM 

lb/ton

OfUAIINE

pant*
02/tan 
S.HIUL

•9/1
WIEN

02/ton
WIEN

fe RECOVERED 
S.HILL

REEX7£F£D
S.KIIL

to RECCV • 

WIEN

REQMJED

WIEN

0 0 0 0.0000 0.000 0.000 0.030 0.000 0 0.000

0 0 0 0.0000 0.000 0.000 0.000 O.OCO 0.000 O.COO

0 0 0 0.0000 0.000 0.000 0.030 0.000 0.000 o.coo
0.23 6.2 0 0.0000 0.00 0.000 0.003 O.OCO O.OCO 0.000

1.375 7 0 0.0000 0.00 0.000 0.000 0.000 0.000 o.coo
0.875 7.4 0 o.ocoo 0.00 0.000 O.OCO O.ttO o.coo o.oco

3.5 11 0 0.CO00 0.034 0.00 o.oco O.COl 1.221 0.000 o.coo
4.375 10.7 0.3 0.0103 0.013 0.42 0.012 0.001 1.934 0.000 0.559

1.375 10.3 0.45 0.0134 0.034 1.32 0.039 0.002 2.2E4 0.001 1.112

1.75 10 0.273 0.0193 0.060 1.94 0.058 0.003 3.361 0.002 2.145

1.375 9.4 0.23 0.0220 0.072 2.67 0.079 0.033 4.377 0.003 3.262

0.75 8.5 0.13 0.0229 0.077 2.63 0.078 0.0C4 4.969 0.003 3.863

1.873 9.3 0.373 0.0285 0.890 3.27 0.097 0.033 6.701 0.004 5.729

3.125 10.3 . 0.923 0.0316 0.073 2.38 0.071 0.CO7 9. ICS 0.006 7.992

1 9.7 0.523 0.0538 0.081 • 2.58 0.077 0.038 9.936 0.007 0.770

0.5 9.5 0.33 0.0372 0.086 2.B3 0.084 • O.OCO 10.377 0.007 9.208

1.625 10.5 1.023 . 0.0703 0.065 2.56 0.076 o.ow 11.461 0.008 10.474

1.375 10.3 0.875 0.0801 0.065 2.40 0.071 0.010 12.379 ‘ 0.009 11.479

3 10.8 1.023 0.1047 0.060 1.93 0.057 0.011 14.209 0.010 13.241

2.25 10.3 0.8 0.1191 0.066 2.09 0.062 0.012 15.72! 0.011 ‘ 14.672

4.123 11.2 1.025 0.1529 0.059 1.82 0.054 0.014 18.155 0.013 16.957

8.625 10.6 0.9 0.2149 0.068 2.40 0.071 0.019 24.172 0.018 23.257

7.123 10.7 1.075 0.2761 0.0*7 1.44 0.043 0.022 77.607 0.0?) 26.380

2.5 10.7 1.223 0.3006 0.060 1.31 0.03? 0.03 29.1*6 0.021 27.377

4 10.4 0.925 0.3301 0.035 1.00 0.030 0.02« 30.553 0.022 28.594

14.125 11.7 1.1 0.4543 0.027 0.92 0.077 o.cn J4.*55 0.025 32.5*9

0.873 10.5 1.1 0.4620 0.029 0.95 0.02B o.en 34.75c 0.026 32.802

11.5 11.7 1.43 0.5952 0.031 0.B7 0.026 o.coo 38.413 0.028 33.8*7

7.23 11.7 1.423 0.6778 0.020 0.79 0.023 0.031 39.90! 0.029 37.590

6.125 11.8 1.33 0.7450 0.021 0.47 0.014 0.02 41.220 0.030 38.467

6.373 11.7 1.6 0.8253 0.014 0.43 0.013 0.033 42.136 0.031 39.301

6.75 11.6 1.4 0.9008 0.029 0.50 0.015 0.034 44.144 0.031 *0.328

7.125 11.7 1.43 0.9834 0.017 0.42 0.012 0.035 45.337 0.032 41.239

B.73 11.6 1.373 1.0935 0.006 0.30 0.009- , 0.036 45.95 0.033 42.039

10.75 11.7 i.» 1.2094 0.005 0.20 0.006 0.036 46.477 0.033 42.692

9 11.7 1.423 1.3119 0.007 0.31 0.009 0.037 47.123 0.034 43.341

9.873 11.7 1.423 1.4243 0.006 0.24 0.007 0.037 47.731 0.034 44.263

7.375 11.7 1.45 1.5098 0.014 0.38 o.ou 0.03 48.730 0.035 45.116

6.625 11.7 1.6 1.5945 0.015 0.42 0.012 0.039 49.510 0.036 45.962

6.23 11.7 1.6 1.6744 0.017 0.«1 0.012 o.c-o 50.8*3 0.036 46.742

3.73 11.7 1.575 1.7*67 0.014 0.35 0.010 0.W 51.6=4 0.037 47.355

5.373 11.7 1.6 1.9155 0.012 0.30 0.009 0.0*1 52.356 0.037 47.8(6

7 11.7 1.6 1.90*9 0.008 0.23 0.007 0.C«*1 52.954 0.038 48.336
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0.IU.AII\£ C'l"'IDE ~ SIi IF ( 1!0£5 1 0.00199 1 fffli. 01 lb/lO'll 
0Jtl.AII\£ Oz ~ FmMm> • !.II IF I 00£5 a o.oo:m 1 ~ 02/tenl • 
0Jtl.ATI\£ l ~ R[IXMJ<Ol e 1111. OZ IE. / 0.0771B) I 1001 • 

o;r. 21 
1986 22 

23 
24 
25 
2b 
'11 
2ll 
29 
JO 
JI 

IOI. I 
1996 2 , 

J 
I 
s 
b 
7 
9 
9 

10 
II 
12 
ll 

•• 
15 
lb 
17 
19 
19 
20 
21 
22 
23 
24 
25 
26 
'11 
29 
29 
JO 

IEt. I 
1986 2 

TIil: 

12100 
9100 

10100 
9:JO 

1h00 
10145 
10:15 
2120 
9100 
9115 

10:45 
12100 
1h15 
11115 
10130 
11100 
9:30 

101cs 
3:00 
3:00 
e,,s 

11100 
1h15 
10145 
10:30 
11115 

hlO 
9130 

11:IO 
1h25 
10,00 
1h30 
101,s 
10145 

1100 
11:30 
11130 
10:JO 
12100 
1130 

12115 
10100 
10135 

39 • 
14 
49 
4b 
JS 
34 
Zb 
14 
2b 
25 
26 
l9 
:r, 
41 
32 
32 
3o 
35 
47 
:r, 
38 
~ 

42 
42 
38 

•• 
39 
32 
'l1 
l2 

G;,LS 
~TE!! 

0 
0 

22 
15 
15 
II 

I 
5 

10 
18 
20 
19 
15 
7 

24 
23 
20 
2b 
19 
ll 
15 
2 

20 
9 

13 
1B 
20 
9 

16 
17 
23 
II 

15.1 
5 

12 
16 
23 
9 

Z2 
9 

15 
20 

ADIE! 
IIATE!! 

JO 
0 
5 
5 

• 0 
0 

15 
10 
10 
5 
0 
0 
0 

20 
0 
0 

10 
0 
0 

10 
10 
JO 
0 

20 
20 
15 
0 

25 
15 
20 
0 

20 
10 
20 
25 
25 
20 
0 

25 
0 

20 
20 
15 

0.0 o.s 
0.0 o.o 
0.0 1.0 
o.o 1.0 
o.o o.o 
0.0 o.o 

42.2 4.0 
Tl.9 l.0 
2.'i.l l.0 
14.4 1.5 
o.o o.o 
0.0 o.o 
o.o o.o 

47.2 6,0 
o.o o.o 
0.0 o.o 

2'1.2 l,O 
o.o o.o 
0.0 o.o 

2!1.8 l.O 
24.7 3,0 
02.0 9.0 · 
0.0 o.o 

~-5 6.0 
$.0 6.0 
'0.0 1.5 
0.0 o.o 

6a.5 7.5 
4l.7 4.5 
56.2 6.0 
SS.2 6.0 
o.o o.o 

Tl.9 3,0 
56.9 6.0 
1>9.8 7.S 
71.9 7,5 
57.4 6,0 
0.0 o.o 

70.9 7,5 
0.0 o.o 

5!!.0 6,0 
51.8 6.0 
42.1 4,5 

pH 

II 
II 
II 
12 
12 
12 
12 

12.s 
12.3 
12.5 
12,5 
12.2 
12.l 
12,l 
12.l 
12.5 
12. 4 
12.:l 
12. 3 
12.~ 
12.4 
12.4 
12,4 
12.4 
12.4 
12.5 
12. 4 
12.1 
12,4 
12.3 
12,4 
12.4 
12.4 
12.2 
12.4 
12,J 
12.l 
12,l 
12.4 
12.J 
12.1 
12,4 
12,4 

. 110£5 

0 
0 
0 

0.25 
1.m 
0.!175 

J.5 
4.375 
1.m 
1.75 
I.ill 
0.75 

1.875 
J.125 

I 
0.5 

1.625 
I. :r,s 

3 
2.25 

4.125 
8.625 
7.125 

2.5 
4 

14.125 
o.e75 
11.5 
7.25 

6.125 
6.:r75 
6.75 

7,125 
8.75 

10.75 
9 

9.875 
1.m 
6,625 
6.25 
5.75 

5.:r75 

I.C915 TtJIS 
0.0522 oz/ten 

"3/I • 0.029666 • oz per ten 

pH 

0 
0 
0 

6.2 
7 

7.4 
II 

10.7 
10,5 

10 
9.4 
8.5 
9.5 

10.3 . 
9.7 
9.5 

10,5 
10.J 
10.9 
10.l 
11.2 
10.6 
10. 7 
10. 7 
10.4 
II. 7 
10.5 
11.7 
11.7 
11.9 
II, 7 
11,6 
11. 7 
11.b 
11.7 
11,7 
11.7 
II. 7 
11.7 
II. 7 
11.1 
11.7 
11,7 

01 R£1W£D 
CH llJU.A I 1\£ 

lb/lcn pcu,d1 

0 0.0000 
0 0.0000 
0 0.0000 
0 o.cooo 
0 0.0000 
0 o.ocoo 
0 0.C<IOO 

0.l 0.0105 
0.45 0.0154 

0.275 0.01'13 
0.2' 0.0220 
0.15 0.0229 

0.375 0.0095 
o.m 0.OSlb 
OSl5 0, 05:59 
O.l:l 0.0572 

1,025 O.C,70~ 
0.975 0.0901 
1.025 o. 1047 

0.9 0.1191 
1.025 o. 1529 

0.9 0,2149 
1.075 0.2761 
1.m o.lOOb 
0.925 0.3301 

I, I 0,4:;tJ 
I, I 0.4620 

1.45 o.m2 
1.4::i o.me 
1.35 0.74:-,0 
1.6 0.112:iJ 
I, C 0.'1008 

I. 45 O. '1834 
1.575 1.0935 
l.l5 1.2094 

1,425 1.3119 
1.12:1 1.4m 
1.45 l,5')Q8 
1.6 •• ~45 
l.b 1.6744 

1,575 l.i&67 
1.6 I.SI~ 
1,6 1.90'? 

. ", ... · .. •., .~ _.,.,,,., •,• . .. ''. 

~ 

az/lcn 
S.HILL 

0.000 
0.000 
0.000 

O.IUI 
0.01:; 
0.034 
0.060 
0.072 
o.on 
0.O'l0 
0.075 
0,081 
0.086 
0.065 
0.065 
0.060 
0.066 
0.058 
o.oi,a 
0.047 
0.060 
o.o:s:; 
0.027 
0.02'1 
O,Oll 
0.020 
0.021 
0.014 
0.029 
0.017 
0.006 
0.005 
0.007 
0.006 
0,014 
0.015 
0.017 
0,014 
0.012 
o.ro:i 

0.00 
o.oo 
0.00 
0.00 
0.42 
1.32 
1,94 
2.67 
2.ol 
,J.27 
2.38 
2.sa 
2,113 
2,51, 

2.40 
1.9l 
2.09 
1.82 
2.40 
1.44 
I.JI 
1.00 
0.92 
0.95 
0.87 
0.7'1 
0.47 
0.43 
0.50 
0.42 
O.JO 
0.20 
0.ll 
0.24 
o.:ia 
0,4:? 
0.41 
0.:.5 
0.30 
0.23 

~ 

az/lcn 
WIZEN 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
o.<m 
0.012 
0.Ol'I 
0.o:18 
0.079 
0.078 
0.097 
0.071 
0.077 
0,081 
0.076 
0.071 
O.Cf.!7 
0.062 
0.054 
0.071 
0.043 
0.03? 
0.030 
0.027 
0.028 
0,026 
0.023 
0.014 
0.0ll 
0.015 
0.012 
0.009 · 
0.006 
0.009 
0.007 
0.011 
0.012 
0.012 
0.010 
0.009 
0.007 

. .... . . . : . . ,,• ..... ···• 

OJt.l. Oz Cllll.. t ~ 
~ R£llMl'e llmMID 

S.HILL S.Hlll 

0.0:,0 0.000 
0.00) 0.000 
o.o:,o 0.000 
o.rol 0.000 
o.co:> 0.000 
o. ((0 o. OC,) 

0.C•)I 1.221 
0.001 1.~;.c 
0.002 2.<'SI 
O.OOJ l.3ol 
o.OOJ ,.m 
0.OC4 4. 9o9 
0.0~ 6.701 
0.CIJ7 9,lc:5 
o.c,xi 9,i;--.,1, 

· o.oce 10.m 
O.vl'1 11.•cl 
0.010 12.::79 
0.011 14.:r.,c/ 
o.m 15.721 
0.0!4 18,1:;5 
0.019 24.tn 
o.on 'll.11J1 
O.t':'l 29.llo 
0.t'2• 30.~ 
o.ov 34,4,5 

o.r.m 34.~ 
O.c.;.> :la.Ill 
0.631 39.'IOI 
O.Q 41.z;II 
O.Oll 42.1:.0 

o.~ "·•" 
0.035 45.:!ol 
o.c..v. 45. 9:5 
o.w6 46.m 
o.m 11. m 
O.O;J 47.731 
o . ..:a co. 1>0 
0.0., 49.E!O 
0,•:.&.l SO.a.a 
0.C.&O 51.:•4 
0.(JI 52,351 
O.CJI 52.;>,4 

·:• 

OJt.l, o, OJt.l. t ~ 
~R£W· RflXMRED 

HHIDI ~!EN 

0 0.000 
0.000 0.000 
0.<XX> 0.0)1) 
0.Cl)J 0.000 
0.000 0.000 
O.Cf,> 0.000 
0.000 0.000 
0.(XX) 0.55'1 
0.00! 1.112 
0.002 2. 145 
0.003 J.21,2 
0.003 l,843 
O.C-04 5.7'2'1 
0.006 7.992 
0.001 e. 779 
0.007 9. 208 
0.008 10.474 
0.009 11.479 
0.016 13.241 
0.011 14.672 
0.013 16,957 
0.019 23.257 
0.021 26.:sao 
0.021 Tl.ID 
0.022 ;t!,5'14 
0.025 32.549 
0.026 32.802 
0.028 35.90 
0.029 :r7.5'10 
0.030 l8.4o7 
O.Oll 39,301 
O,Oll CO. 329 
0.032 41.239 
O.Oll 42.0:;J 
0.033 42.692 
0.0;4 43.541 
O.Ol4 44.263 
0.035 45.116 
0.036 45.962 
0.036 46.142 
0.0.7 47.JSS 
o.m 47.Slo 
0.0.38 CB.:£6 

r 
Pa~• I 

(· 

r 

,_ 



3K5** f-j KH!': •!.-.'•<■ :J'.';':>rXi" v^'Siri'AV; x- •
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-03-Apr-87

-r
• -' vf*4?“ --kjf" sii-i as loot iisi

■•«:*. :p -
com* 2

^„*5i
• • * • v. • • . .;.-a ■'■<■:;•>:• (■:..

ROCK SIZE:

CWJLATIVt CYANIDE REUR€D» SUI OF < 1KICS > 0.00799 « PRES. CM 16/ton) 
MUATIW (h ft) REIWEKED = SUI OF I INKS') 0.00799 > ft) Ih/tai) • 

OHJUIIVE 1 ft) REOWEJiED = CUR. o: REC. / 0.077880.1 1001 '

BARREN

* TIME DAY GALS ADDED CN 9r NflOH PH
DATE TEJ1P HATER HATER ADDED 'scoops

«’ • J 11:43 32 17.5 15 42.7 4.5 12.4

4 9:50 20 17 15 42.7 4.5 . 12.4

1 5 9:50 30 13 15 42. B 4.5 12.54

c 6 10:13 31 20 *10 27.6 3.0 12.4
7 10:15 32 13 20 58.1 6.0 12.4

e 12:13 30 14 20 55.3 6.0 12.4

( ? • 10:30 20 17 20 55.0 6.0 12.4
10 9:45 20 IB 15 44.2 4.5 12.4

u 9:40 30 18 IS 39.6 4.5 12.4

* . .. • V ,v\ £ 12 10:00 27 18 15 41.7 l 12

• • .' X? 13 10:50 34 17 15 42.7 1 12

14 3:00 40 12 20 51 1.3 11.5

Ci 13 •' 11:30 38 17 20 54.6 1.3 11.4

. 16 12:30 40- 22 0 0 0.0 11.4
. 17 10:00 28 11 20 57.8 1.3 11

( IB 10:00 24 15 20 53.9 * 1.3 It
19 12:30 32 16 IS 37.3 1.0 11

20 10:30 30 18 IS 41.2 1.0 n
f' 21 3:00 34 11 20 55.5 1.3 n

22 11:00 39 16 20 51.7 1.3 10.9

Z3 10:30 38 19 15 42.8 1.0 n

*. 24 9:00 24 27 5 14.4 0.3 10.9
* • *"? :■? W a

26
"*V*-.

¥V
27

• - •*.*
a 9:40 26 8 20 54.8 1.3 11.2

29 11:40 40 19 IS 39.7 1.0 10.8

\ 30 10:45 36 22 0 0 0.0 10.8

31 11:00 34 3 30 79.6 2.0 10.7

JW. 1

. • • ‘ trv. 19(17 2

3

4

1:30 38 17 0 0 0.0 10.B

12:00 43 7 25 71.5 1.7 10.7

* . . . » . S 12:15 36 0 0 0.0 10.7

6 12:30 38 12 10 28.7 0.7 10.7

7 11:20 30 13 10 29 0.7 10.7

\ . B 10:50 24 11 5 14.3 0.3 10.8

9 2:15 35 6 30 0 10.9

10 10:30 30 16 15

11 6:00 40 20 0

12 11:20 49 13 20

13 10:10 32 25 5

L. 14 10:35 32 14.5 20

:. C

1.4915 TONS

0.0522 oz/ten

•g/1 > 0.029666 c 07 per ion

PREGNANT

CN RETWCD

INCHES pH CN OjNUUUIVE

Ib/ton pounds

Au

02/ton
S.HILL

fkl
■q/1

HAZEN

tki am. 0: am. z au
or/ton Au RECOVERED RECOVERED

HAZEN S.HILL S.HILL

am. Oz am. 1 au
fc RECW RECOVERED

HAZEN tttZEN

P*3* 2

C;

C5

©

c-

c--

0

9 11.6 1.6 2.0200 0.19 0.006 0.041 52.894 0.038 (8.856 <?••
i.sa 11.7 1.55 2.10a 0.009 0.27 0.008 0.042 53.506 0.033 49.401

6.625 11. B 1.5 2.1814 0.009 0.34 0.010 0.042 54.118 0.039 50.066

7 11.7 1.6 2.2709 0.006 0.25 0.007 0.042 54.548 0.039 50.619 (
B ii. e 1.575 2.3716 0.006 0.21 0.006 0.043 55.205 0.040 51.130

10 11.7 1.5 2.4915 0.009 0.22 0.007 0.044 56.026 0.0*0 51.8CO

8 11.6 1.5 2.5873 0.036 0.19 0.006 0.0*4 56.662 0.041 52.242 (
8 11.7 1.55 2.6864 0.009 0.30 0.009 0.045 57.380 0.041 52.993

10.5 11.6 1.375 2.8018 0.010 0.32 0.009 0.045 58.403 0.042 54.015

7.125 11.8 1.475 2.8857 0.016 0.32 0.009 0.046 59.573 0.043 54.709 c

7.375 11.8 1.53 2.9771 0.006 0.22 0.007 0.047 60.027 0.043 55.203

B.125 11.6 1.5 3.0745 0.015 0.17 0.005 0.048 61.277 0.043 55.623

6.75 11.4 1.5 3.1554 0.007 0.17 0.005 0.048 61.762 0.044 55.773

7.25 11.2 M23 3.237? 0.006 0.18 0.005 0.048 62.171 0.044 56.370

6.125 10.9 1.4 3.3064 0.004 • 0.14 0.004 0.0*9 62.423 0.044 56.631

7.375 10.7 • 1.525 3.3963 0.005 0.16 0.005 0.049 62.763 0.044 56.990 (
6.125 10.7 1.525 3.4953 0.25 0.007 0.049 62.763 0.045 57.609

9.75 10.7 1.45 3.6082 0.009 0.38 0.011 0.050 63.663 ' 0.046 58.730

7.5 10.6 1.475 3.6966 0.010 0.37 0.011 0.050 64.394 0.046 59.580 (
4.25 10.6 1.35 3.743 0.006 0.30 0.009 0.050 64.656 0.047 59.969 ■

14.75 10.7 1.325 3.8966 0.007 0.25 0.007 0.051 65.63? 0.048 61.09!

4 10.7 1.3a 3.9410 0.006 0.46 0.014 0.051 6S.B36 0.043 61.651 (1
3.9*10 0.000 0.051 65.886 0.046 ' 61.651

3.9410 0.000 0.051 65.886 0.048 61.651

3.9410 0.000 0.051 65.886 0.046 61.651 O

10.875 10.7 I.S 4.0713 0.011 0.41 0.012 0.052 67.113 0.049 6J.C03

4.25 10.5 1.375 4,1180 0.010 0.34 0.010 0.053 67.527 0.0*9 63.4*3

5.375 10.4 1.35 4.1760 0.009 0.33 0.010 0.053 68.023 0.050 63.988

9.25 10.4 1.223 4.2665 0.006 0.26 0.008 0.053 68.593 0.053 64.719

4.2665 0.000 0.053 68.593 0.050 64.719

6.625 10.5 * 1.3 4.356! 0.005 0.36 0.011 0.054 69.035 0.051 65.664

4.3561 0.014 0.054 69.035 0.051 65.664

5.125 10.4 1.3 4.4093 0.007 0.46 0.011 0.054 69.403 0.052 66.226

4.125 10.4 1.25 4.4505 0.007 0.36 0.008- 0.054 69.679 0.052 66.552

5.75 10.4 1.1 4.an 0.008 0.26 0.008 0.055 70.150 0.052 67.025

4.125 10.4 1.225 4.5414 0.007 0.27 0.006 0.055 70.447 0.052 67.276

5.625 10.4 1.45 4.6066 0.007 0.20 0.010 0.055 70.833 0.053 67.875 L
5.625 10.4 1.35 4.66a 0.002 0.35 0.016 0.053 70.934 0.054 68.999

1.875 10.3 1.275 4.6864 0.010 0.54 0.016 0.055 71.127 0.054 69. K6

4.25 9.5 0.55 4.7051 0.005 0.15 0.004 0.056 71.323 0.054 69.302

9.5 10.3 0.5a 4.7*49 0.0a 0.25 0.007 0.056 71.610 0.C55 70.025

3.S75 10.2 0.4 4.75a 0.00? 0.21 0.006 0.054 72.05? 0.055 70.77?

6.625 10.1 0.2a 4.7692 0.W4 0.10 0.003 O.CSo 72.297 o.cs 70.4/4
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61LT El&: LOOI 1£Sl .• lllJJtl 2 ROCK SIZE: -4' 

llJU.ATl"I! CY!'.'IIDE llfM!£O, QJI IF ( IICl£5 , 0.007'1'1 1 Pri£Ji. CH lb/tan) 
llJU.ATM Oz Au R£llMRED = QJI IF I IIO£S•~ o.oom. Au Oz/ton) 
llJU.AHI{ 1 Au R£aMl9 • 0.11. oz REC. , o.~neao .• 1001 

DAT£ 

4 

5 
6 
7 
B 
9 

10 
II 
12 
ll 
14 
15 
16 
17 
1B 
19 
20 
21 
22 
2l 
24 
25 
26 
27 
29 
2'1 
lO 
ll 

J!'.'1. I 
1987 2 

l 
4 
5 
6 
7 
B 
9 

10 
II 
12 
ll 
14 

TU£ 

11:45 
9:50 
9:50 

10:15 
10:15 
12:15 
10:30 
9:45 
9140 

10:00 
10,so 
3:00 

llllO 
12:lO 
10:00 
10,00 
12130 
10:lO 
3100 

11:00 
10,:;o 
9100 

9:40 
11:40 
10:45 
11100 

l1l0 

12:00 
12, 15 
12130 
11:20 
10:50 
2: IS 

10:JO 
6100 

11:20 
10110 
10:35 

32 
20 
30 
31 
32 
30 
20 
20 
lO 
27 
3-4 
40 
38 
•o. 
28 
24 
32 
lO 
34 
39 
:;a 
24 

26 
40 
36 
3-4 

43 
36 
:ss 
lO 
24 
35 
30 
40 
49 
32 
32 

&11.S 
IIATER 

17.5 
17 
13 
20 
13 
14 
17 
1B 
18 
18 
17 
12 
17 
22 
II 
15 
16 
18 
II 
16 
19 
27 

17 

J 
12 
13 
II 
6 

16 
20 
13 
25 

14.S 

ADD€D 
NATER 

15 
15 
15 

·10 
20 
20 
20 
15 
15 
15 
15 
20 
20 
0 

20 
20 
15 
15 
20 
20 
15 
5 

20 
15 
0 

30 

0 

25 
0 

10 
10 
5 

30 
15 
0 

20 
5 

20 

'-' 

CN ,r Ha()l 
AOIIED 'i;coopo 

42.7 4.S 
42,7 4.5 
42.8 4.5 
27.6 l.0 
58.1 6.0 
55.3 6.0 
55.0 6,0 
44.2 4.5 
19.6 4,5 
41. 7 I 
42. 7 I 

51 1.3 
5<,.8 1.3 

0 0.0 
57,B 1.3 
~-9 t.3 
17.S 1.0 
41. 2 1.0 
55.5 1.3 
51.7 1.3 
42.B 1.0 
14,4 0.l 

54.8 J.3 
39.7 1.0 

0 o.o 
79.6 2,0 

0 o.o 

71.5 I. 7 
0 0.0 

28. 7 o. 7 
29 0.7 

14.l 0,3 
0 

pH 

12.4 
12.4 

12.54 
12.4 
12.4 
12.4 
12.4 
12,4 
12.4 

12 
12 

11,5 
11.4 
11.4 

II 
II 
II 
JI 
II 

10.9 
11 

10.9 

11,2 
10.e 
10.B 
10.7 

10.e 

JO. 7 
10. 7 
10. 7 
10. 7 
10.8 
10.8 

, !NOES 

9 
6.625 
6.625 

7 
8 

10 
8 
8 

10.S 
7. 125 
7.375 
8.125 
6. 75 
7.25 

6.125 
7.375 
8. 125 
9.75 
7.5 

4.25 
11.75 

4 

10.875 
4.25c 

5.m 
9.25 

6.625 

5.125 
4. 125 
5.75 

4. 125 
5.625 
5.625 
1.875 
4.25 
9.5 

3.875 
6.625 

1.4915106 
0.0522 o,/1,n 

119/1 • 0,02961,6 = 01 per ta, 

pH 

11.6 
11.7 
11.8 
11.7 
11.B 
11. 7 
11.6 
II. 7 
11.8 
11.8 
11,8 
11.6 
11.4 
11.2 
10,9 
10._7 
10. 7 
10. 7 
10:6 
10.6 
10. 7 
10.7 

10.7 
10.5 
10,4 
10.4 

10.5 

10.4 
l~.4 
10,4 
10.4 
10.4 
10.4 
10.:; 
9.5 

10.3 
10.2 
10.1 

lb/ton 

1,6 
1.55 
1,5 
1.6 

1.575 
1.5 
1.5 

1.55 
1.375 
1.475 

1.55 
1.5 
1.5 

1.~25 
1,4 

1.525 
1.525 
1.45 

1.475 
l.lS 

1,325 
1.32'.i 

p0Unds 

2.0200 
2.1020 
2.IBl4 
2,27(/'1 
2.3716 
2,4915 
2.SB7l 
2.681,4 
2.0018 
2.~7 
2.<m1 
J,0745 
3.1554 
J.2m 
J.3064 
l,396:; 
3.4,53 
3.6002 
3.6966 
3. 7425 
J.89Sb 
3.9410 
J,9410 
J.9410 
J,9410 

1.5 4.0711 
1.375 4,1180 
1.35 4. 1711) 

1.225 4.21>65 
4. 21,65 

• 1.3 4.3561 
4.3561 

1.J 4.4093 
1.25 4.4:'/JS 

I. I 4.:iOII 
1,225 4.5414 
1.45 4.1,(11,6 
1.35 um 

l.27~ 4.6864 
0.55 4. 7(f.il 

0.525 4. 7449 
o.• 4.7m 

0.225 4.ib92 

Au 
oz/ton 
S.HILL 

0.009 
0.009 
0.006 
0.000 
0.009 
0.000 
0.009 
0.010 
0,016 
0.006 
0.015 
0.007 
O.OOb 
0.004 
0.005 

0.OO'I 
0.010 
0.006 
0.007 
0.006 

0.011 
0.010 
0.009 
O.OOb 

0,0,)5 

0.007 
0.007 
0.008 
0.007 
0.007 
0.002 
0.010 
0.005 
o.o:,s 
0.00:, 
0.(\)4 

Au 

119/1 
HAZEN 

0.19 
0.27 
0.3-4 
0.25 
0.21 
0.22 
0. 19 
o.:so 
0.32 
0.32 
0.22 
0. 17 
o. 17 
o; 1s 
o. 14 
0.16 
0,25 
0.38 
0.37 
0.3-0 
0.25 
0.4b 

0.41 
0.3-4 
0.33 
0.2b 

0.36 

0.46 
0.36 
o:2b 
o. 27 
0.20 
0.35 
o.SA 
0.15 
0.25 
O.ZI 
0.10 

Au 
01/tcn 

HAZEN 

0.006 
0.006 
0.010 
0.007 
0.006 
0.007 
0.006 
0.009 
0.009 
0.009 
0.007 
0.005 
o.oos 
0.005 
0.004 
0.005 
0.007 
0.011 
0.011 
0.009 
0.007 
0.014 
0.000 
0.000 
0.000 
0.012 
0.010 
0.010 
0.008 
0.000 
0.011 
0.014 
0.011 
0.008 · 
0.006 
0.006 
0.010 
0,016 
0.016 
0.004 
0.007 
0.006 
0.003 

,.,, ...... · ..... • ·.·•. :·• .. ::.:,,.> ....... :·.-:::- .......... _ ...... •. ·::::.~. ;, ·· .... .,._.:, 

CIN.l. Oz WU. 1 Au 
Au RECOVERED REaMREO 

S.HILL 

0.041 
0.042 
0.042 
0.042 
0.00 
0.044 
0.044 
0.045 
0.045 
0.046 
0.047 
0.048 
0.049 
0.048 
0.049 
0.049 
0.049 
0.050 
o.oso 
0.0'..0 
o.o:u 
0.(f.il 
0.051 
0.051 
0.051 
0.052 
0.053 
O.c.53 
o.OSJ 
0.OSJ 
0.05-1 
o.~ 
0.05-I 
0.054 
0.055 
0.055 
0.055 
0.055 
0.055 
0.056 
O.<U 
0.l'".,1, 
0.05o 

S,HILL 

52.894 
53.:;ob 
54.118 
54. 548 
55.205 
56.026 
56.b82 
57.380 
58.403 
5'1.573 
60.027 
61,277 
61.762 
62.171 
62.m 
62. 763 
62.763 
63.663 
64.394 
l,4.656 
1,5,639 
bS.986 
65.986 
65.B!lb 
65.886 
67.113 
67.S17 
68.023 
68.591 
68.5'13 
69.03:5 
69,035 
69.•0J 
1,9.1,78 
70. 150 
70.447 
70.833 
70, '134 
71.127 
71.323 
71.810 
n.~ 
n.m 

QIU.. Dz WU.. 1 Au 
Au AECIW REtlMfO 

HAZE.N 

0.038 
0.038 
0.039 
0.039 
0.040 
0.040 
0.041 
0,011 

0.042 
0.043 
0.043 
0.043 
0.044 
0.044 
0.044 
0.044 
0.045 
0.04i, 
0.046 
0.047 
0.048 
0.048 
0.046 
0.048 
0.046 
0,049 
0.049 
o.~., 
0.00.l 
0.0'..0 
0.051 
0.051 
O.OS2 
o.osz 
0.052 
0.052 
0.053 
o.~ 
0.(154 
0.OSI 
0.!5 
0.05:i 
O.c:55 

HA!E.N 

48.856 
49.401 
50.0lib 
so.m 
51.llO 
51.0CI) 
52.m 
52.ffl 
54.015 
54, 7(19 
55.203 
55.623 
55,973 
56,370 
!i<J.631 
56.99') 
57 .bOO 
sa.no 
59.580 
~9.969 
61.0'11 
61.651 
61.651 
b!.651 
61.651 
63.~ 
63,44B 
63. 988 
64.719 
64.719 
65.61>4 
6:1.~ 
66.'lZb 
66.~2 
67.0::S 
67.m 
67.875 
68.ll'Jl 
b9. 1(6 
69.:1'2 
70.0~ 
10.m 
70.414 

• !>-, •••• 
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P•!JI 2 

0 

( 

C. 

( 

I., 



<0W»>r-87 P*3e J

'• 61LT EKE LEACH TEST COLUW 2 • fSXX SUE: -A- 1.4215 IONS

* . 0.0522 oz/tan

OfUATlVE CYANIDE RETU?£D= 

OHJLATIVE Dz Aj REKNERED ■ 

ClhJLAIIVE t Au RECOVERED =

THE DAY
DATE TEX’

9J1 OF ( llO€S i 0.00799 ■ PRES. CN lb/ten) 

SUM OF ( iNDCS-x 0.00799 » hi Oi/ton) ■ 
dll. 02 R£C. / 0.077880 i 10OX ■

BARREN

GhJS ADDED CN gr NjGH pH

HATER HATER ADDED 'scoops

#9/1 i 0.029666 ’

PRESNANT

IND€S pH CN

Ib/ton

: 02 per ton

CN RETURNED 

CUMULATIVE 

pounds

Au

02/ton

S.HIIL

Au

•3/1

HA2EN

Au dm. Oz CUIL. 1 Au
oz/ton Au RECOVERED RECOVERED 

HAZEN 5.HILL 5.H1LL

am.. 02 am. i Au 

hi ttCOV RECOVERED 
HAIEN HAZEN

15 10:35 20 16 15 10.75 10.1 0.15 4.7821 0.002 0.10 0.003 0.056 72.545 0.055 70.801
16 11:30 20 15 ■ 20 0.75 9.4 0.125 4.7908 0.006 0.10 0.003 0.057 73.063 0.055 71.068
17 10:50 20 23 5 4 9.6 0 4.7908 0.00!

0.15 0.004 0.057 73.124 0.055 71.250
18 11:00 24 16 • '15 6.25 9.4 0 4.7908 0.003 0.10 0.003 0.057 73.378 0.056 71.50!
19 12:15 30 10 15 10 9.6 0.15 4.8028 0.004 0.11 0.003 0.057 71789 0.056 71.836

20 10:45 25 13 5 5.5 9.5 0.175 4.8105 0.004 0.14 0.004 0.058 74.028 0.056 72.070

21 •
11:30 24 5 4.625 9.5 0.175 4.8170 0.004 0.17 0.005 0.058 74.195 0.056 72.310

22 4.6170 0.000 0.056 74.195 0.056 72.310
23 4:00 32 2. E75

9.4 0.15 4.6204 0.006 0.18 0.005 0.053 74.371 0.056 72.447
24 1.5 4.8204 0.036 0.058 74.371 0.057 73.015
23 4.8204 0.000 0.056 74.371 0.057 73.013
24 4.6204 0.000 0.056 74.371 0.057 73.015

. 21 •' 2:00 42 9.5 4.8204 0.032 1.20 0.036 0.058 74.371 0.057 73.015

Totals, lbs 5.46504 1.30293 4.82042

Totals, tbs/ton 3.44413 0.67357 3.23193

Consumption, lbs/ton 0.43720

( 

( 

( 

(. 

l 

.... --~•: 

• .r • 

L 

CllU.Ai!I.{ CYUHIIE REnR€I): SIii CF ( IIOES 1 0.007'1'1 1 Pllf&. CN lb/101) 
lllUATIVE Dz Au REllM!e • Slll CF ( l!0£S,x 0.007'1'11 Au 01/t01I 
llJU.AIII.{ 1 Au mIMrlED ~ ru,. oz fl!':C. , o.oneeo , 1001 • 

BARROI 

TIii: llt1Y 6AI.S ADDED CN 9r N.l!Ji pH 
D,11£ TU1' IIATER IIATER ADDED '&CQOPB 

15 10135 20 lb 15 
lb 11:30 20 15 · 20 
17 10:50 20 2l 5 
18 11:00 24 lo · ·15 
19 12:15 lO 10 IS 
20 10145 r., ll 5 
21 11::ll 24 5 
22 
Z3 4:00 J2 
24 
~ 

2b 
. 27 , 2,00 42 

lohll, lb1 5. 4b504 l.~2'1l 

Tot1l1, lbs/ton 3.bb4Il 0.87'..57 

CO'l&ua01ion, lbs/too 

INO£S 

10.75 
8.r.i 

6.:15 
10 

5.5 
4.b?., 

2.&'75 
1.5 

I.4915100 
0,0522 oz/ta> 

119/I , 0.02'161,o • oz per to, 

Pfl!':ENM'T 
CN RETl.llNED 

pH CN D.JIUATIVE 
lb/ton p()Jnds 

IO. I 0. IS 4. 7821 
9.4 0.1?.l 4. 7908 
9,6 0 4. 7908 

'9,4 0 4.7908 
9.b 0.15 4,8028 
9.5 o. 175 4.8105 
9.5 0.175 4,8170 

4.8170 
9.4 o. 15 4,8204 

4.820-I 
4,fl204 
4.8204 

9.5 4,8204 

•.82()42 

J.23193 

o. 4l220 

Au 
oz/too 
S.Hlll 

0.002 
0.006 
0.001 
O.OOl 
0.004 
0.004 
0.004 

Au 
og/1 

K<lZEN 

0.10 
0.10 
o. 15 
0.10 
0, 11 
0. 14 
0.17 

0.OOI, 0.16 

0.032 1.20 

...... 

Au 
oz/too 

K<lZEN 

0.003 
0.003 
0.004 
O.OOl 
O.OOJ 
0.004 
0.005 
0.000 
0.005 
0.03b 
0.000 
0.000 
0,()31, 

·'· 

CIJU.. Oz CIJU.. 1 Au 
Au RECIMRED li:EllMilED 

5.HILL S.HILC 

0.05b 72.545 
0.057 73.083 
O.OS7 73.124 
0.057 T.l.l78 
0.057 T.l.711'1 
0.058 74.028 
o.osa RI,5 
0.056 74.1'15 
0.05a 74.371 
0.058 74.371 
0.058 74.l71 
0.058 H.371 
0.058 74.l71 

~ ...... ' ,:. 

WU.. Dz Cllt.t.. 1 Au 
AuFmlY REWIEflED 

HAZEN HAZEN 

0.055 70.801 
0.055 71.068 
0.055 71.250 
0.056 71.501 
0.056 71.113b 
0.05b 72.070 
0.05c 72.lIO 
0.056 72.lIO 
0.056 n.4b7 
O.OJT 73.015 
0./Jol 73.015 
0.057 73.0IS 
O,r§T 73.015 

·' .. ·+ .. , 
, ~~· 

C 
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‘O3-*>r-07

GILT EDGE LEACH TEST COLIH 3 ' ROCK SIZE -2’ 0.3825 TONS

0.0518 ox/tan

0WJLAT1VE CYANIDE RETURNED** SUM OF { INOCS x 0.00799 i PREG. CM lb/ton) *9/1 x 0.02966 * 02 per ton

CUMULATIVE Dz Au RECOVERED ° SUM OF ( IfOCS-x 0.00799 t Au Oz/ton) 1 
QrtJLATIVE Z Au RECOVERED = CUN. oz REC. / 0.019825.x 100Z -

BARREN PREGNANT

CN RETURNED
DATE TI* DAY

TEMP

GALS

HATER

ADDED

HATER

CN gr 

ADDED

NaOH

scoops

pH . INCHES pH CN

lb/ton

CUMULATIVE

pounds

OCT. 21 12:00 34 0 30 0 0.5 11 0 0 0 0.00000
1986 22 9:00 44 0 * 0 0 0.0 . 11 0 0 0 0.00000

23 10:00 43 22 0 0 0.0 It 0 6 0 0.00000

24 9:30 38 16 • • 0 0 0.0 12.5 0.625 6 . 0 0.00000

25 11:00 46 14 0 0 0.0 • 12.5 1.125 6 0 0.00000
26 10:45 4B 10 0 0 0.0 12.5 0.625 6 0 0.00000

27 10:15 44 5 10 0 2.0 12.5 0.5 7.4 0 0.00000
28 2:20 50 10 5 39.3 1.5 12.5 0.875 10.5 0 0.00000
29 9:00 35 15 0 0 0.0 12.5 5.25 11 0.1 0.00419

30 8:15 35 13 10 28.7 3.0 12 0.875 10.5 0.35 0.00664
31 10:45 44 18 0 0 0.0 12.3 2.125 11.5 0.48 0.01479

MW. 1 12:00 44 17 0 0 0.0 12 0.25 9.B 0.25 0.01529

1906 2 • ' 11:15 46 16 0 0 0.0 12 0.75 9.8 0.35 0.01739

. 3 11:15 39 • 12.5 10 28.8 3.0 12.2 1.375 10.6 1.025 0.02865
. 4 10:30 44 19 0 0 0.0 12.2 1.375 10.7 1.2 0.04183

5 11:00 48 15 0 0 0.0 12.3 2 11.4 1.075 0.05901

6 9:30 46 10 20 57.5 6.0 12.3 1.75 11.2 1.2 0.07579

7 10:45 35 24 0 0 0.0 12.3 2.75 11.5 1.175 0.10161

8 3:00 34 19 0 0 0.0 12.2 2.5 11.6- 1.3 0.12758

V 3:00 26 16 0 0 0.0 12.2 1.625 10.7 1.425 0.14606

10 8:45 14 14 0 0 0.0 12.3 0.875 10.6 1.3 0.15517

11 11:00. 26 7 25 68.4 7.5 12.5 2 10.8 1.5 0.17914

12 11:15 25 32 0 0 0.0 12.4 0.75 10.6 1.2 0.16633

13 10:45 26 32 0 0 0.0 12.4 0.375 9.8 0.3 0.18723

14 10:30 39 21 10 26.7 3.0 12.5 5.625 10.8 1.1 0.23666

15 11:15 37 25 0 0 0.0 12.4 • 2.875 11.5 1.225 0.26400

16 1:30 41 20 0 0 0.0 12.5 2.875 11.5 1.35 0.29531

17 9:30 32 14 20 57 6.0 12.4 2.5 11.6 ' 1.5 0.32578

18- 11:50 32 28 0 0 0.0 12.4 3 11.5 1.5 0.36173

19 11:35 36 22 10 26.7 3.0 12.4 3 11.6 1.425 0.39509

20 10:15 35 26 0 0 Q.'O 12.3 2.875 11.5 1.45 0.42920

21 11:30 47 20 15 42.4 4.5 12.4 3 11.6 1.5 0.46515

22 10:50 36 S) 0 0 0.0 12.4 2.5 11.5 1.475 0;4?462

23 11:50 39 2i 5 14.2 1.5 12.2 4.125 11.5 1.475 0.54323

24 1:00 53 16 15 42.3 4.5 12.3 4.075 11.7 1.55 0.60360

25 11:30 42 26 0 0 0.0 12.3 2.625 11.2 1.45 0.63402

23 11:30 42 20 15 40.9 4.5 12.4 2.875 11.6 1.425 0.66675

27 10:30 38 31 0 0 0.0 12.4 2.25 11.5 1.475 0.69327

28 12:00 41, 25 to 26.1 3.0 12.4 3 11.6 1.475 0.72362

29 1:30 39 28 0 0 0.0 12.4 3 11.7 1.5 0.76458

30 12:15 32 23 0 0 0.0 12.3 2.75 11.6 1.475 0.79699

DEC. 1 10:10 27 20.5 10 26.2 3.0 12.4 1 11.4 1.45 0.80957

1983 2 10:45 32 26 0 0 0.0 12.4 2.5 11.5 1.525 0.B3903

Au
o:/tan

S.KILL

Au
•g/i

HAZEN

Au
ox/ton

HAZEN

am. ox
Au RECOVERED 

S.H1LL

QJU. 1 Au 
RECOVERED 

S.HILL

am. Oz
Au RECOV 

HAZEN

QJKUL. Z Au
RECOVERED

HAZEN

0.000 0.000 0.000 0 0.000

0.000 0.000 0.000 0.000 0.000

0.000 0.000 0.000 0.000 0.000

0.00 0.000 0.000 0.000 0.000 0.000

0.00 0.000 0.000 0.000 0.000 0.000

0.002 0.00 0.000 0.000 0.050 0.000 0.000

0.008 0.00 0.000 0.000 0.212 0.000 0.000

0.002 0.00 0.000 0.000 0.282 0.000 0.000

0.001 0.00 0.000 0.000 0.494 0.000 0.000

0.012 0.33 0.010 0.000 0.917 0.000 0.345

0.041 1.43 0.042 0.001 4.428 0.001 3.979

0.074 2.23 0.066 0.001 5.174 0.001 4.644

0.090 3.31 0.090 0.002 7.894 0.002 7.612

0.079 2.73 0.081 0.002 12.272 0.002 12.099
0.038 • 1.84 0.055 0.003 15.486 0.003 • 15.123
0.037 1.34 0.040 0.004 18.46? * 0.004 18.327

0.025 1.25 0.037 0.004 20.232 0.004 20.942

0.026 0.92 0.027 0.005 23.114 0.005 23.966

0.023 0.B1 0.024 0.003 25.-3B1 0.005 26.386

0.028 0.93 0.028 0.005 27.214 0.006 28.193

0.036 1.22 0.036 0.006 28.484 0.006 29.469

0.023 0.82 0.024 0.006 30.338 0.006 31.4??

0.037 1.05 0.031 0.006 31.456 0.006 32.371

0.027 1.92 0.057 0.006 31.864 0.007 33.731

0.025 0.89 0.026 0.007 37.532 0.008 39.216

0.033 0.88 0.026 0.008 41.356 0.000 42.240

0.023 0.74 0.022 0.009 44.02! 0.009 44.7B3

0.022 0.56 0.017 0.009 46.237 0.009 46.457

0.019 0.61 0.018 0.010 40.534 0.010 48.644

0.015 0.51 0.015 0.010 50.348 0.010 50.473

0.013 0.46 0.014 0.010 51.854 0.010 52.054

0.013 0.45 0.013 0.011 53.426 0.011 53.663

0.009 0.44 0.013 0.011 54.333 0.011 54.983

0.008 0.32 0.009- , 0.011 55.663 0.011 56.561

0.002 0.26 0.008 O.OM 56.056 0.012 58.076

0.006 0.28 0.008 0.011 56.691 0.012 56.954

0.007 0.28 0.008 0.011 57.444 0.012 59.917

0.011 0.30 0.009 0.012 58.441 0.012 60.724

0.0H 0.29 0.009 0.012 59.771 0.012 61.764

0.010 0.25 6.007 0.012 60.980 0.012 62.660

0.010 0.26 0.008 0.012 62.089 0.013 63.515

0.015 0.34 0.010 0.012 62.693- 0.013 63.921

0.004 0.30 0.009 0.013 63.096 0.013 64.818
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DATE TIIE 

OCT. 21 12: 00 
1986 22 9,00 

23 10:00 
24 9:30 
2'5 11100 
26 10:45 
27 10:15 
28 2:20 
29 9:00 
30 8:15 
JI 10145 

IIJI/, 1 12:00 
19& 2 11: 15 

3 11:15 
4 10:30 
5 11:00 
b 9:30 
7 10:45 
8 3100 
9 3100 

10 8:45 
11 11:00. 
12 11:15 
13 10:45 
14 10:30 
15' 11115 
16 1:30 
17 9:30 
18- 11:50 
19 11135 
20 10: 15 
21 11:30 
22 10:50 
23 11:50 
24 1100 
25 11:30 
2b 11:30 
27 10:30 
28 12:00 
29 1:30 
30 12:15 

DEC, I 10: 10 
19& 2 10:45 

DAV 
109' 

34 
44 
43 
38 
46 
48 
44 
50 
J5 
l5 
44 
44 
41, 

39 · 
44 
4B 
41, 

l5 
34 
26 
14 
26 
25 
26 
39 
j7 

41 
32 
32 
31, 

35 
47 
31, 

38 
53 
42 
42 
38 
41 
39 
32 
27 
32 

COLIJW J ROCX SIZE -2· 

SUI CF ( 110£5 x 0.007'1'1 1 PllE6. CH lbl\on) 
SUI If ( lt«:1£5·• 0.007'19 , re. Oz/tool 
CIJ11, oz REC, / 0.~19825. 1 1001 

GALS 
WATER 

0 
22 
18 
14 
10 
s 

10 
15 
IJ 
18 
17 
lb 

12.5 
19 
15 
10 
24 
19 
16 
14 
7 

32 
32 
21 
25 
20 
14 
28 
22 
2b 
20 

~ 
lb 
2b 
20 
31 
25 
28 
23 

2').5 
2b 

ADDED 
WATER 

30 
0 
0 

.. 0 

0 
0 

10 
5 
0 

10 
0 
0 
0 

10 
0 
0 

20 
0 
0 
0 
0 

25 
0 
0 

10 
0 
0 

20 
0 

10 
0 

15 
0 
s 

15 
0 

15 
0 

10 
0 
0 

10 
0 

CN !' 
ADDED 

0 
0 
0 
0 
0 
0 
0 

39.J 
0 

28. 7 
0 
0 
0 

28.8 
0 

57.5 
0 
0 
0 
0 

61.l.4 
0 
0 

26.7 
0 
0 

57 
0 

26. 7 
0 

42.4 
0 

14.2 
42.8 

0 
40.9 

0 
2b. I 

0 
0 

26.2 
0 

Halli 
·scoops 

0.5 
0.0 
o.o 
0.0 
o.o 
0.0 
·2.0 
1.5 
0.0 
l.O 
0.0 
0.0 
0.0 
J.O 
o:o 
0.0 
6.0 
o.o 
0.0 
0.0 
o.o 
7.5 
0.0 
0.0 
l.O 
0.0 
0.0 
6.0 
0.0 
l.O 
o:o 
4.5 
0.0 
1.5 
4.5 
0.0 
4.5 
o.o 
3.0 
0.0 
0.0 
3.0 
0.0 

pH 

II 
II 
IJ 

12.5 
12.5 
12.5 
IZ,5 
12.5 
12.5 

12 
12.l 

12 
12 

12.2 
12.2 
12,3 
12. l 
12.3 
12.2 
12.2 
12.3 
12.5 
12.4 
12.4 
12.5 
12,4 
12.5 
12,4 
12.4 
12,4 
12.3 
12,4 
12,4 
12.z 
12.l 
12.J 
12,4 
12,4 
12.4 
12,4 
12.;; 
12.4 
12,4 

'• .,.,. ·:. ·: .. ... · 

11()£5 

0 
0 
0 

0.625 
1.125 
0.625 

o.s 
0.875 

5.25 
0.875 
2.125 
0.25 
0.75 

1,375 
1,375 

2 
1.75 
2. 75 
2.5 

l,b2S 
0.875 

2 
0.75 

0.375 
5.~25 
2.875 
2.875 

2,5 
3 
3 

2.875 
3 

2.5 
4.125 
4.875 
:i.6.:"5 
2.875 
2.25 

3 
3 

2. 75 
1 

2,5 

0.3825 TCJIS 
0.0518 oz/ton 

0911 x 0.02%6 = oz per ten 

FRE61WIT 
CH RETIF.NED 

pH CN CtlU.AT!YE 
lb/Ion pounds 

0 0 
0 0 
b 0 
6 0 
6 0 
6 0 

7,4 0 
10,5 0 

II O. I 
10.5 0.35 
11.5 0.'48 
9.8 0.25 
9.8 0.35 

10.6 1.025 
10. 7 1.2 
11.4 1.075 
11.:? 1.2 
11,5 1.175 
11,b · 1.3 
10:1 1,1?.i 
10.b 1.3 
10.8 1.5 
10,6 1.2 
9.8 O.J 

10.B I. I 
11.5 1,225 
11,5 l,lS 
11,b ' 1.5 
11.5 1.5 
11,b 1,425 
11.5 1.45 
11,b 1,5 
11.s 1,175 
11,5 t:475 
II, 7 1.55 
11.2 1.45 
11.6 1,425 
11.5 1.475 
11.b 1,475 
11.7 1.5 
11,b 1,175 
11,4 1.45 
11.5 1.525 

0.00000 
0.00000 
0.00000 
0;00000 
0.00000 
0.00000 
0.00000 
0.00000 
0.00419 
0.00cc4 
0,01479 
0.01529 
0.01739 
0.028c5 
0.041B;l 
0,059i)I 
0.07579 
0, 10161 
o.1ma 
0.141,()8 
o. 15517 
0.17914 
o. !B&ll 
0.18723 
o. 231,1,6 
0.26400 
0,2'1581 
o. 32578 
o. 36173 
0,39",,89 
0.42'120 
0.46515 
0:49%2 
o.mn 
0.60360 
O.b3402 
0,1,6675 
0,69327 
o. 72U2 
0,764~ 
0.796~ 
0,B{lffi 
0.0:;;,n 

., •• ·'' ,' 1•·: .. : 

Au 
o:/ton 
S,HILL 

0.002 
0.008 
0,002 
0.001 
0.012 
0.041 
0.074 
o.m 
0.079 
0,058 
0.037 
0.025 
0.026 
0.023 
0.02B 
0,0..'16 
0,023 
0.037 
0.027 
0.025 
0,033 
0.023 
0.022 
0.019. 
0.015 
0.013 
0,013 
0;00'1 
0:008 
0,002 
0.006 
0,007 
0.011 
0.011 
0.010 
0.010 
0.015 
0.004 

Au re. 
09/I oz/ton 

HAZEN HAZEN 

0.000 
0.000 
0.000 

0.00 0.000 
0.00 0.000 
0.00 0.000 
o.oo 0.000 
0.00 0.000 
0.00 0.000 
0.33 0.010 
1.43 0,042 
2.23 0.Ob6 
J.31 0.098 
2,73 0,081 
1.84 0.055 
1.34 0.040 
1.25 0.037 
0,92 0.027 
0.81 0.024 
0.93 O.o:'13 
1.22 0,031, 
0.82 0.024 
1.05 0.031 
1.92 0.057 
0,89 0.02b 
0.88 0.026 
o. 74 0.022 
0,56 0.017 
O.bl 0.019 
0.51 0,015 
0.46 0.014 
0.45 0.013 
0,44 O.OIJ 
0.32 0.00'1· 
0.26 0,008 
0.28 0.008 
o. 28 0.008 
0.30 0.00'1 
0.29 0.009 
0.25 0.007 
o.2o o.ooa 
0.34 0.010 
0.30 0.009 

OIU.. Oz OJU., 1 Au 
Au RECIJ'/ER!D RECO'IERED 

S,H!LL S.Hlll 

0.000 0,000 
0,000 0,000 
0.000 0.000 
0.000 0.000 
0.000 0.000 
0.000 0.050 
0.000 0.212 
0.000 0,262 
0.000 0.494 
0.000 0.917 
0.001 4,428 
0.001 5. 174 
0.002 7,894 
0.002 12.272 
0.003 15.48b 
0,001 18,4b9 
0.004 20,232 
0.005 23.114 
0.005 25.-381 
0,005 27.214 
0.006 28.4114 
0.006 30.338 
0.006 31.456 
0.006 Jl,Bb4 
0,007 37.532 
0.008 41.356 
0.009 44,021 
0.00'1 1;,,237 

0.010 48.534 
0.010 50.348 
0;010 51.854 
0.011 53.426 
0.011 54.m 
0,011 55.6b3 
0.011 56.056 
0.011 56,691 
0.011 57.444 
0.012 58.441 
0.012 59,771 
0.012 b0.980 
0.012 62.0lli 
0.012 62.693 
O.OiJ bl,096 

OJU.. Dz am. l re. 
Au RECOY REC<MRED 
HAZEN HAZEN 

0 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0,000 
0.000 
0,001 
0.001 
0,002 
0.002 
0.003 
0.004 
0.004 
0,005 
0.005 
0.006 
0.OOb 
O.OOb 
O.OOb 
0,007 
0.008 
0.008 
0.009 
0,009 
0.010 
0.010 
0.010 
0.011 
0,011 
0.011 
0.012 
0.012 
0.012 
0.012 
o.oi2 
0.012 
0.013 
0,013 
0,013 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.345 
3.979 
4.b44 
7.612 

12.0'1'1 
15.123 
IB.327 
20.m 
23, 9b6 
26.:& 
28,193 
29.469 
~l.4:9 
32.371 
l3.2ll 
39.21b 
42.240 
44. 783 
4b.457 
48.644 
50.473 
52.054 
53.bbS 
54.1'83 
56.561 
58.076 
se. q,,,4 

59.917 
60.724 
bl.7o-4 
b2,bb0 
63.515 
63.921 
64.818 

r: 
P~I 
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GILT EKE LEACH TEST COLUW 3 • ROD! SUE -2' 0.3823 TORS

• .■ • 0.05IB oz/ton

CUUATUE CYANIDE RETU!«D= SU1 OF < INOCS « 0.0079? * PRES. CN 10/tooJ «g/l * 0.02964 = oz per ton

QJNJLATIVE 02 Au RECOVERED « SU1 OF ( INOCS i 0.00799 « Au (h/ton) •

CUUATIVE I Mi RECOVERED ■ CU1. 0! REC. / 0.019825 i HXH •

Pig* 2

C;

e

c-

* - ' '■ .. * .

0

a\ .DATE TIRE DAY
TEMP

GALS

HATER

ADDED

HATER

BtffflN

CN gr 

ADDED

NdOH
'SCOOPS

PH INCHES PH

FfiEfWWT

CN

lb/ton

CN RETURNED 

CUMULATIVE 

pounds

Au

oz/ton
S.HIU.

Au

•q/1
HAZEN

Au

oz/ton
HAZEN

am., oz
Au RECOVERED 

S.HILL

am. i fc 
RECOVERED 

S.HILL

am. Oz am., i tu
Au RECOV RECttERED

HAZEN HAZEN

c
r

- :vv 3 11:45 32 20 13 39.8 4.5 12.4 2.75 11.5 1.45 0.87090 0.010 0.24 0.007 0.013 64.205 0.013 65.607 c
. ** **. 4 10:00 20 30 * 0 0 0.0 . 12.4 2.375 11.7 1.5 0.89936 0.010 0.21 0.006 0.013 65.162 0.013 66.203

5 10:00 30 25 0 0 0.0 12.« 3 11.7 1.35 0.93172 0.009 0.20 0.006 0.013 66.250 0.013 66.920

c ■ 6 10:20 31 30 0 0 0.0 12.4 2.75 11.7 1.475 0.96413 0.005 0.19 0.006 0.013 66.804 0.013 67.5*5 r
7 10:20 32 22 10 29.2 3.0 12.4 3.625 11.7 1.375 1.00395 0.006 0.16 0.005 0.013 67.631 0.014 68.738

B 12:15 30 23 0 0 0.0 12.4 4.375 11.7 1.4 1.05289 0.005 0.13 0.004 0.014 68.562 0.014 68.916

c 9 10:30 20 16 20 57.6 6.0 12.4 3.125 11.7 1.475 1.08972 0.005 0.14 0.004 0.014 69.192 0.014 69.441 c
10 9:45 20 29.5 0 0 0.0 12.4 3.375 11.7 1.425 1.12815 0.006 0.14 0.004 0.014 69.940 0.014 70.006

11 9:50 30 25 0 0 0.0 12.4 2.125 11.6 1.3 1.15022 0.006 0.18 0.005 0.014 70.411 0.014 70.463

* ' .
r. 12 10:15 27 20 IS 39.6 1.0 12 2.125 11.7 1.425 1.17442 0.006 0.15 0.004 0.014 70.882 0.014 70.8*4 C

13 11:00 34 26 0 0 0.0 12 3.375 11.6 1.525 1.21554 0.004 0.10 0.003 0.014 71.*26 0.014 71.2*7

14 3:00 40 . W 5 14.3 0.3 11.7 3.425 11.5 1.425 1.25681 0.006 0.10 0.003 0.014 72.303 0.014 71.681

c
15 • 11:30 38 20 15 42.3 1.0 11.5 2.875 11.3 1.5 1.29127 0.004 0.10 0.003 0.014 72.766 0.014 72.024 G
16 12:30 40- 30 0 0 0.0 11.5 2.75 11 1.475 1.32368 0.003 0.10 0.003 0.014 73.044 0.014 72.353

. 17 10:00 28 25 10 77.4 0.0 11.2 2.5 10.7 1.3 1.35364 0.003 0.08 0.002 0.015 73.295 0.014 72.592

18 10:00 24 30 3 14.2 0.0 11 3.125 10.6 1.425 1.38922 0.002 0.09 0.003 0.015 73.547 0.014 72.929 K
19 12:30 32 28 5 14.3 0.3 10.9 2.5 10.4 1.475 1.41868 0.004 0.12 0.004 0.015 73.900 0.015 73.287

20 10:35 30 30 0 0 0 10.9 4.125 10.6 1.475 1.46730 0.004 0.16 0.005 0.015 74.482 ' 0.015 74.076

c 21 3:00 34 23 5 12.9 0.3 10.9 3.375 10.6 I.42S 1.50573 0.004 0.16 0.005 0.015 75.026 0.015 74.721 (

22 11:00 39 23 10 28 0.7 10.8 2.375 10.6 1.475 1.53372 0.005 0.14 0.004 0.015 73.504 0.015 75.119

23 11:05 38 29 5 14.2 0.3 10.9 2.75 10.7 1.35 1.56338 0.010 0.11 0.003 0.015 76.613 0.015 75.481

24 9:10 24 27 5 14.4 0.3 10.9 2.75 10.6 1.3 1.59194 0.003 0.1 0.003 0.015 76.090 0.015 75.609

25 1.59194 0.000 0.015 76.890 0.015 75.B09

- 26 1.59194 0.000 0.015 76.990 0.015 75.009

** 27 1.59194 0.000 0.015 76.090 0.015 73.909

. y 28 9:45 26 10 25 65.2 1.7 11.2 10.125 10.6 1.4 1.70520 0.007 0.09 0.003 0.016 79.542 0.015 76.099 .

29 11:40 40 27 0 0 0.0 10.7 3.425 10.4 1.225 1.74068 0.003 0.06 0.002 0.016 79.906 0.015 77.159

30 10:45 36 24 0 0 0.0 10.7 1.5 10.3 1.1 1.75386 0.002 0.1 0.003 0.016 93.079 0.015 77.338

31 11:00 34 18 15 43.2 1.0 10.7 3 10.4 1.2 1.78263 0-002 0.09 0.003 0.016 00.770 0.015 77.561

i 1.78263 o.wo 0.016 80.270 0.015 77.661

1987 2 1:30 18 IB 0 0 0.0 10.8 6.375 10.4 • 1.175 1.84248 O.G06 0.06 0.002 0.016 82.326 0.015 78.118

3 1.84248 0.000 0.016 82.326 0.015 70.119

4 12:00 43 13 20 54.2 1.3 10.8 2.5 10.3 1.1 1.86445 0.002 0.08 0.002 0.016 82.527 0.016 78.357

5 12:30 34.0 26 0 0 0 10.8 3.425 10.4 1.2 1.09921 0.002 0 o.ooo- , 0.016 02.01? 0.016 78.357

6 12:30 36 21 lo.e 2.25 10.4 1.375 1.92393 0.002 0 0.000 0.016 83.001 0.016 70.357

7 11:30 30 17 10.6 1.125 10.3 0.975 1.93269 0.001 0.06 0.002 0.016 03.046 0.016 78.438

8 11:00 24 13 to. 7 2.75 10.4 1.4 1.96345 0.003 0.07 0.002 0.017 83.351 0.016 7B.668

v.. • 9 2:20 35 8 10.7 2.25 10.4 1.3 1.98682 0.00J 0.08 0.002 0.017 83.600 0.016 78.083

10 11:05 30 2.75 10.2 0.6 2.00001 0.012 0.07 0.002 0.017 8*.730 0.016 7*.113

11 6:00 40 16 3.875 9.8 0.3 2.00930 0.001 0 O.OOO 0.017 85.086 0.016 79.113

12 11:50 49 10 23 2.375 10.1 0.175 2.01262 0.001 0 0.000 0.017 85.134 0.016 79.113

13 10:35 32 30 5 2.75 10 0.175 2.01646 0.002 0 0.000 0.017 85.356 0.016 79.113

L 14 11:00 32 27 5 3.875 10 0.1 2.01956 0.001 0 0.000 0.017 85.473 0.016 79.113
\
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GILT EDGE WO! TEST ROCX SIZE -2· 

Cl.lUATI~ CYANIDE RETUlll:D= SUI IF ( 110£5 , 0.00799 , PRES. CN lb/ton) 
!l!UATl~ Oz Au RmMllED • SUI IF ( II0£5• 1 0.00799 , Au Oz/\111) 
Cl.lUATI~ 1 Au 11£llM!lED • OJI. 01 REC. / 0.019825 1 1001 

.DATE Tll1£ 

3 11:4S 
4 10,00 
5 10:00 

. b 10:20 
7 10,20 
B 12: IS 
9 10:30 

10 9:45 
11 9::!0 
12 10: 15 
13 II :00 
14 3:00 
IS · 11:30 
lb 12:30 
17 10:00 
1B 10:00 
19 12:30 
20 10135 
21 3:00 
Zl 11:00 
23 II :OS 
24 9: 10 
25 
21, 

'l1 
2B 9:4S 
29 11140 
JO I0:4S 
31 11 :00 

J1'1 1 
1987 2 1:30 

3 
4 12:00 
5 12130 
b 12:30 
7 11130 
B 11:00 
9 2:20 

10 11:05 
II b:00 
12 11 :50 
13 10:35 
14 11:00 

DAY 
TE/IP 

l2 
20 
JO 
31 
l2 
lO 
20 
20 
30 
27 
l4 
40 
38 
40. 
28 
24 
32 
30 
l4 
39 
38 
24 

2b 
40 
JI, 

l-4 

l8 

43 
lb.O 

38 
30 
24 
35 
lO 
40 
49 
32 
32 

6'11.S ADDED CH 9r 
NATER NATER ADDED 

20 15 39.8 
30 · 0 0 
25 0 0 
30 . 0 0 
22 10 29.2 
2:: 0 0 
lo 20 57,b 

29.5 0 0 
25 0 0 
20 IS 39.b 
2b 0 0 
20 5 14,3 
20 IS 42.3 
30 0 0 
25 10 v., 
30 5 14.2 
2B 5 14.3 
30 0 0 
23 5 12.9 
23 10 29 
29 5 1•.2 
'll S 14.4 

10 25 bS.2 
27 0 0 
2• 0 0 
18 IS 43.2 

IB 0 0 

13 20 51,.2 
2i: o o 
21 
17 
13 
8 
i, 
lb 
10 2:5 
30 5 
27 S 

NaOH 
• SCOOl>S 

4.5 
0.0 
o.o 
o.o 
3,0 
o.o 
b.O 
o.o 
o.o 
1.0 
o.o 
0,3 
1.0 
0.0 
0.0 
o.o 
0.3 

0 
0.3 
0.1 
0.3 
0.3 

1. 7 
0.0 
0.0 
1.0 

0.0 

1.3 
0 

pH 

12.4 
12.4 
12. 4 
12., 
12., 
12,4 
12., 
12,4 
12. 4 

12 
12 

11, 7 
11.5 
11.5 
11.2 

II 
10. 9 
10.9 
10,9 
10,8 
10.9 
10.9 

11.2 
10. 7 
10, 7 
10.7 

10.8 

10.8 
10.8 
10,B 
10.B 
10. 7 
10,7 

INCHES 

2.75 
2.m 

3 
2.15 

3.b..'5 
4,liS 
3.125 
J.m 
2. 125 
2. 125 
J.m 
J.b?.i 
2,875 
2.15 

2.5 
3.125 

2.s 
4.125 
3.375 
2.m 
2.75 
2.15 

10.125 
3.625 

1.5 

b,315 

2,5 
l.625 

2.25 
I, 125 
2. 75 
2.25 
2.75 

3.875 
2.375 
2.75 

3,875 

0.:l82!l TO.S 
0.0518 oz/1111 

• ..... 

119/ l • 0.0291,/, : oz per ton 

~T 
CH R£1IJ'Jl£D 

pH CN CUNUUH M 
lb/ton pOUlldS 

11.5 1,45 
11. 7 1.5 
11.7 1,:15 
11. 7 1.475 
11, 7 1,375 
11. 7 1,4 
11, 7 1.475 
II, 7 1,425 
11,b 1.3 
11. 7 1,425 
11,b 1,5..15 
11.S 1.425 
11,3 1.5 

II 1.475 
10.7 1.5 
10.6 1.4~5 
10.6 1,475 
10.6 1.475 
10.6 1,425 
10.0 1,475 
10.7 1.35 
10.b 1. l 

10.b 1,4 
10. 4 1,225 

10.l · I.I 
10,4 1.2 

10,4 • l.l7S 

10,3 I. I 
10. 4 1.2 
10,4 1,375 
10, 3 o. 975 
10.4 1,4 
10,4 1.l 
10.2 0,6 
9.8 O.J 

10.1 0. 175 
10 0.175 
10 0.1 

0.870'10 
O.S'l'lje 
0. 9ll72 
0. 96413 
1,00395 
1,05289 
1.08972 
1.12815 
I. 15022 
1.17442 
1.21~ 
1.25681 
l.2'ilV 
1.12368 
I. 3531,4 

I. 38922 
1.4181,8 
1.46730 
I ,5il57l 
1,$72 
I.~ 
l.5'1194 
1.59194 
1.59194 
1.59194 
I. 70520 
I. 74068 
l,ma6 
I. 78263 
1,78263 
1.64248 
1.84248 
I ,Bi,445 
1.89921 
1.nJ9J 
1.9321,9 
I. 9ol45 
l. 981,82 

2.00001 
2,00'130 
2.01262 
2,0lb4b 
2.01956 

Au 
oz/ton 
S.HILL 

0.010 
0.010 
0.C-'9 
0.005 
0.006 
0.005 
0.005 
0,00b 
0.006 
O.OOb 
0.004 
0,00/, 

O •• C,04 
0,00J 
0.003 
0.002 
0.004 
0,004 
0.004 
0.005 
0.010 
0,003 

0.007 
0.003 
0.002 
0.002 

0.000 

0.002 
0.002 
0.002 
0.001 
0.003 
0.OOJ 
0.012 
0.001 
0,001 
0.002 
0,001 

Au 
111)/1 

HAZEN 

0.24 
0.21 
0.20 
0.19 
o. 16 
0.13 
o. 14 
0.14 
0. 18 
0. IS 
0.10 
0.10 
_o.10 
0.10 
0.08 
0.09 
o. 12 
O. lb 
0.lb 
0.14 
0.11 
0.1 

0.09 
O.Ob 
0.1 

0.0'1 

0.Ob 

0.08 
0 
0 

0.Ob 
0.07 
0.08 
0.07 

0 
0 
0 
0 

Au 
oz/too 

HAZEN 

0.007 
0,0llo 
0,0llo 
O.OOb 
0.005 
0.OU4 
0.004 
0.004 
0,005 
0.004 
0.003 
0.003 
0.003 
0.003 
0.002 
0.003 
0.004 
0.005 
0.005 
0,0(1,1 
0.003 
0.OOJ 
0.000 
0.000 
0.000 
0.OOl 
0.002 
0.OOJ 
0.003 
0.000 
0.002 
o.oc,o 
0.002 
0.000 · 
0.000 
0.002 
0.002 
0.002 
0.002 
0.000 
0.000 
0.000 
0.000 

ll.lU.. Oz llJt.l.. l Au 
Au R£C!MRDI R£C!MJIED 

S.HILL 5.HILL 

0.013 64.:.'05 
O.OIJ b5.162 
0.0ll bb.250 
0.013 bb,004 
O.OIJ 67.bSI 
0.014 1,8,:J,2 
0.014 69, 1n 
0,014 b9.940 
0.014 70,411 
0.014 70.882 
0.014 11.•2.1 
0.014 n,303 
0.014 72.7bb 
0,014 73.044 
0.01s n.m 
0.015 73.547 
0.015 73.9,:,0 
0.015 74.~ 
O.OIS 75.026 
0.015 75.~-04 
0.015 7b.oll 
0.015 7b.990 
0.015 76,890 
O.OIS 76.9'10 
0.015 7b.9'10 
0.016 79.542 
0,0lb 79.908 
0.016 00.028 
o.01i BO.'l/0 
0,0lb 80,270 
0,0!6 1!1,l21, 

0.016 82.:m 
0,016 82.527 
0,0lb 82.319 
0.016 IU.001 
0.0lb 83,04b 
0.017 IU,3:51 
0,017 S,,l,00 
0.011 8'.no 
0.017 8:i.OOo 
0.017 B:.13-1 
0.117 e::.;5!, 
0.017 8'..473 

··,:. .. .... 

,,;- I 
,-

P•<;41 2 

r: 

0 

( 

llJU.. Oz llJU., 1 ~ 
AuRElllY REllMREII 
HAZEN K.\IEN 

0.013 b5,607 
0.013 bb.201 
0.013 bb,920 
0.011 01.:;15 
0.014 68.na C 
0.014 1,8,916 
0,014 b9.441 
0,014 70.006 

C 
0,014 70.'°3 
0.014 70,844 
0,014 71.217 

C 
0.014 71.!BI 
0.014 n.024 
0.014 n.'53 C 
0.014 72,:R'! 
0.014 n.m 
0.015 73.297 

. 0.015 74.076 
0.01s 74.m 
0.015 75.119 
0.015 75. 181 
0.015 75,£111 
0.015 75.BO'I 
0,0IS 75.009 
0.0IS 75,!IO'I 
0.015 7b.699 
o.015 n.159 
0.015 n.338 
0.015 77.661 
0.01s n ... 1 
0.015 78. 118 
0.015 7B. 118 
0.016 78,lSI 
0.016 78. 357 
0.016 78.3.,'7 
0.0lb 78.4:SS 
0.016 78.!,i,8 
0.0lb 79.883 
0,016 7<.lll 
0,016 7;,113 
O.Olb 7Ull 
0.016 7Ul3 
0,016 79, I IJ ,_ 
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61LT EDGE LDOI TEST

P«S« 3

COLUffl 3 ROCK SIZE 0.3823

0.0518

TONS

oz/ton

OHJLATIVE CYANIDE RETURNED3 Sill OF ( INCHES k 0.00799 x PRE6. CN Ib/ton) 

CUMULATIVE Oz Au RECOVERED «* Sill OF l INCHES-* 0.00799 x Au Oi/tcn) • 

QJUATIVE Z Au RECOVERED 3 CUM. cz REC. / 0.019823 t 1001 •

BARREN

•g/1 1 0.02966 3 02 per ton

PSEGWT

ats, lbs 2.28950 0.31309 2.02928

Totals, Ibs/ton 1.35448 5.30531

Consumption, Ibs/ton 0.68031

DATE TINE DAY
TEtf

GALS
WATER

ADDED
MATER

CN gr 
ADDED

NaDH
'SCOOPS

pH 1NOC5 pH CN

Ib/ton

CN RETURNED 

CUMLLATIVE 

pounds

Au

oz/ton
5.HILL

Au
•g/l

HAZEN

Au

02/tcn
miDt

QJTCJL. 0: 
fe RECOVERED 

S.HILL

aiu.. 1 Au
RECOVERED

S.H1LL

am. Oz 
to RED3V 

mot

am. z.fc
FSXtMERED
MZEN

IS 11:00 20 25.5 10 3 10 0.1 2.02195 0.000 0 0.000 0.017 85.497 0.016 79.113

16 11:30 20 27 * 5 3.1s 9.2 0.075 2.02383 0.001 0 o.oco 0.017 B5.592 0.016 79.113

17 11:05 20 29 2.5 9.3 0.05 2.02483 0.001 0 0.000 0.017 83.667 0.01& 79.113

18 11:00 24 26 2.75 9.2 0.05 2.02592 0.001 0 o.oco 0.017 85.778 0.016 79.113

19 12:15 30 16 3.375 9.2 0.05 2.02727 0.001 0 0.000 0.017 85.346 0.016 79.113

20 10:45 25 9 S 2.875 9.1 0.0375 2.02813 0.000 0 o.oco 0.017 05.B46 0.016 79.113

21 - 11:30 24 6 2.875 9.2 0.05 2.02928 0.001 0 0.000 0.017 85.933 0.016 79.113

22 2.02928 0.000 0.017 05.933 0.016 79.113

23 4:00 32 0.375 7 2.02928 0.002 0.06 0.0-32 0.017 85.960 0.016 79.140

24 2:15 40 2.02928 0.013 0.017 B5.960 0.016 79.140

25 2.02928 0.000 0.017 85.960 0.0)6 79.140

26 2.02928 0.030 0.017 85.960 0.016 79.140

27 ■ 2.02928 .0.5 0.015 0.017 65.960 0.016 79.140

r
c

c
a

c ‘ 

c- 

r

C

C

1

(

t.

f

Of
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61LT ED6E LEIOl 1£51 lll.Utl l ROClC SIZE -2' 

ll.lUATIVE CYAHJDE REAANEIP 511, IF { JHCl£5 • 0.00799 x PRES. CN lb/1011! 
lllll.ATLVE 112 Au RmlYERED • 511, IF I JNCl£S. a 0.00799 • Au Oz/ttnl 
lllU..ATIVE 1 Au R[COl{R£l) • ClPI. oz REC. I 0.019825 a JOOt • 

DAI£ Tlli'. 

15 11,00 
lb 11:lO 
17 11:0S 
18 11:00 
IV 12:15 
20 10:45 
21 11:lO 
22 
Zl 4:00 
24 2: 15 
25 
26 
27 • 

Tohl1, lbs 

Tolds, lbs/ten 

to,....,,tioo, lbs/ten 

MY 
TE/1' 

20 
20 
20 
24 
:io 
~ 
24 

~2 
40 

6llS 
IIATEll 

25.5 
'l1 
~ 

26 
to 
9 
8 

AODED 
NATER 

10 
5 

CN gr 
ADDED 

Nar>l 
'fiCOOP5 

2.:?8'150 0.51BC'l 

5.'lll:il,l 1.35448 

pH IN0£5 

3.12S 
2.5 

2.75 
l.:ITT 
2.~5 
~.Si5 

0.375 

0.3825 10'5 
0.0518 o:/loo 

"'JII a 0.029bb • oz per Ian 

PREQ.'VIT 
C.~ REM/IED 

pH CN CUUATIVE 
lb/too prunds 

JO 0.1 2.02195 
9.2 0.075 2.02383 
9.3 o.os 2.02483 
9.2 0.05 2.025V2 
9.2 0.05 2.02727 
9. I o.om 2.02813 
9.2 0.(15 2.0:ms 

2.02928 
2.02V28 
2.02'128 
2.02928 
2.02928 
2.oms 

Z.02928 

5. 30531 

0.6~1 

.. 
' 

r 

r. 
P•s• l 

C 

r. 

(· 

( 

Au Au r., CUIU. Oz WU. 1 Au WU.. 0, DJU. 1-1\1 
al/ten 119/1 oz/tc,, Au R£C11,£JO REC!MRED Au R£W,I ra!MRED 
S,HIU HAZEH HAZEH S.HJU S.HJLL HAZEN l'AZfJI 

('· 

0,000 0 0.000 0,017 85.497 O.Olb 79. IJJ (' 
0.001 0 o.oc-o 0.017 115.5'12 0.016 7V. Ill 
0.001 0 0.000 0,017 85,bl,7 O.Olb 79. Ill 

0.001 0 o.o:o 0.0!7 85.rn! O.Olb 79. Ill 
0.001 0 0.(),0 0.017 85,84b 0,0lb 79,113 
0.000 0 0,()",() 0,017 B:i.B4b O.Olb 79. Ill 
0.001 0 0.000 0,0!7 85.933 O,Olb 79.113 

0.000 0.017 85.m 0.016 79. Ill 

0.002 0,01, o.o-n 0,017 85.9b0 0,0lb 79.140 
0.01~ 0.017 85.960 0.016 79.140 
0.000 0.0!7 85.9b0 0.016 79,140 
0.0,)0 0,017 85.'lbO 0.016 79.140 

,0.5 0.015 0.017 1!5.9b0 O.Olb 79.140 C 

( 

" (-,· 

'-"' .. 
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61LI ED6E L£tt* TEST COLilW 4 • ROCX SIZE -3/4'

OnJLATIVE CYANIDE RETIWCD* SUN OF ( INDCS « 0.007?? < PREG. CN Ib/ton) 

CUULAUVE Oz tki RECOVERED • 5W OF ( UOCS x 0.00799 « ftj Oz/tmJ • 
OIUAIIVE Z fc REOMRED ■ Qi4. 02 REC. / 0.020059 * 1001 *

e DATE Tire DAY 6ALS ADDED CN jr NaOH pH

TDtP MATER WATER ADDED scoops

on. 21 12:00 34 0 30 0 1.5 12

1986 22 9:00 44 o • 0 0 0.0 . 12

23 10:00 43 22 0 0 0.0 12

c 24 9:30 38 19 ‘ 0 0 0.0 12.5

25 moo 46 14 0 0 0.0 12.5
26 10:45 48 6 0 0 0.0 12.5

c 27 • 10:15 44 6 10 37.0 3.0 17.5
28 2:20 50 12 0 0 0.0 12.5

29 9:00 35 6 15 41.2 4.5 12.5

r 30 8:15 33 18 5 13.2 1.5 12.5

31 10:45 44 6 10 17.7 3.0 12.3

KN. 1 12:00 44 17 0 0 0.0 12.2

c 1986 2 - 11:15 46 16 0 0 0.0 12.5

. 3 11:15 39 12.5 10 27.9 3.0 12.5

. 4 10:30 44 19 0 0 0.0 12.3

t 5 11:00 48 14 0 0 0.0 12.3

6 9:30 46 10 :o 53.7 6.0 12.5

7 10:45 33 24 0 0 0.0 12.4

t B 3:00 34 18 0 0 0.0 12.3

9 3:00 26 14 0 0 0.0 12.4

10 E:45 14 12 0 0 0.0 12.4

11 11:00 26 6 23 70.5 7.5 12.4

12 11:15 23 31 0 0 0.0 12.4

13 10:45 26 31 0 0 0.0 12.3

{ • 14 10:30 39 13 15 42.2 4.5 12.4

IS 11:15 37 27 0 0 0.0 12.5

16 1:30 41 21 0 0 0.0 12.5

17 9:30 32 15 20 56.2 6.0 12.4

13 11:55 32 28 0 0 0.0 12.5

1? 11:45 36 21 15 43.3 4.5 12.4

i -
20 10:25 35 30 0 0 0.0 12.4

21 11:30 47 23 10 26 3.0 12.4

22 11:00 36 28 0 0 0.0 12.4

Vr*
73 !!:50 38 Iff 10 28. B 3.0 12.2

24 1:00 S3 17 IS 43 4.5 12.3

3 11:30 42 26 0 0 0.0 12.3

26 11:30 42 20 IS 39.7 4.5 12.3

27 10:30 38 31 0 0 0.0 12.3

29 12:00 41 24 10 29.2 3.0 12.5

\ 29 1:30 39 27 0 0 0.0 12.4

30 12:15 32 21 0 0 0.0 12.4

DEC. 1 9:50 27 19 15 43.4 4.5 12.4

L 1986 2 11:03 32 28 0 0 0.0 12.4

0.3505 106 

0.0562 02/ton

•g/l i 0.02966 • 02 Ptr ton

INCHES

PREGNANT

pH CN

Ib/ton

Qi RETURNED 
CUhUUTlVE 

pounds

ft!
02/ton
S.HIU.

Aii

•g/l
KAZEN

oz/ton
HA7EN

am.. Oz
Au RECOVERED 

S.HIU

am., z au
RECOVERED

S.HIU

am. Oz 
to RECov 

HAZEN

am. i Au
RECOVERED

mtn

0 0.0 0 0.00000 0.000 0.000 0.000 0.000 0.000 0.000
0 0.0 0 0.00X0 0.000 0.000 0.000 0.000 0.000 0.000
0 0.0 0 0.00000 0.000 0.000 0.000 0.000 o.coo 0.000

0.375 6.0 0 O.OOOCO 0.003 0.00 0.000 0.000 0.043 0.000 0.003

1.675 6.0 0 0.00000 0.00 0.000 0.000 0.043 0.000 o.oco

2.75 12.0 0 O.OOOCO 0.00 0.000 0.000 0.043 0.009 0.000

I J2.0 0 0.00000 0.00 0.000 0.000 0.043 0.000 0.000
1.125 12.0 0 0.00000 0.001 0.00 0.000 0.000 0.086 0.000 o.coo
2.25 12.0 0.35 0.00629 0.028 0.99 0.029 0.00! 2.499 0.001 2.531

1.875 12.0 0.373 0.01491 0.063 2.30 0.068 0.001 7.166 0.002 7.430

5.5 11.7 1.15 0.06544 0.064 2.24 0.C66 0.004 20.651 0.004 21.427

1.25 11.5 1.05 0.07393 0.067 1.79 0.053 o.cxc 23.859 0.005 23.969

0.75 11.3 0.95 0.08162 0.077 2.53 0.075 0.005 26.071 0.075 26.125

1.375 11.8 1.075 0.09343 0.07? 2.66 0.079 0.006 30.232 0.006 30.280

1.75 11.6 1.2 0.11021 0.070 2.11 0.063 0.007 34.924 0.007 34.476

2.125 11.7 1.323 0.1327! 0.048 1.6! 0.040 0.008 38.831 O.OCB 38.363

1.875 11.8 1.273 0.13181 0.042 1.25 0.037 0.009 41.812 .0.009 41.025

2.375 11.7 1.25 0.17553 0.025 0.92 0.027 0.009 *4.041 0.009 43.508

2.373 11.7 1.323 0.20067 0.017 0.62 0.018 0.010 45.588 0.009 43.181

1.25 11.1 1.273 0.21341 0.023 0.60 0.018 0.010 46.689 0.010 46.033

1 10.8 1.473 0.22519 0.027 0.60 0.018 0.010 47.723 0.010 46.714

1.25 10.7 1.423 0.2394J 0.024 0.86 0.026 0.010 *8.872 0.010 47.936

0.5 10.6 1 0.24342 0.029 1.14 0.034 0.010 49.420 0.010 48.533

2.25 11.7 1.323 0.27084 0.039 0.79 0.023 o.on 52.28? 0.0J1 50.603

6.875 11.4 1.4 0.34774 0.015 0.56 0.017 0.012 56.739 o.on 54.977

3.5 11.6 1.475 0.38899 0.029 0.73 0.023 0.013 60.627 0.012 58.078

3.625 11.7 ' 1.473 0.43171 0.022 0.59 0.017 0.013 63.68? 0.013 60.538

2.875 11.7 1.43 0.46502 0.015 0.54 0.016 0.014 65.334 0.013 62.272

3.5 11.6 1.43 0.50557 0.030 0.45 0.013 0.014 69.356 0.013 64.062

3.5 11.7 1.375 0.54961 0.009 0.35 0.010 0.015 70.562 0.014 65.453

3.25 11.6 1.623 0.59181 0.006 0.30 0.009 0.015 71.30? 0.014 66.561

3.375 11.6 1.7 0.63765 0.005 0.26 0.008 0.015 71.956 0.014 67.S58

2.625 11.7 1.723 0.67383 0.008 0.25 0.007 0.015 72.760 0.014 68.304

4.373 11.5 1.673 0.73238 0.006 0.18 0.005* , 0.015 73.763 0.014 69.196

5.75 11.6 1.55 0.80359 0.020 0.10 0.003 0.016 78.171 0.015 69.852

3 11.6 1.43 0.83835 0.002 0.14 0.004 0.016 78.400 0.015 70.379

3.5 11.5 1.3 0.S80CO 0.002 0.14 0.004 0.015 76.669 0.015 70.805

2.373 11.3 1.623 0.91113 0.008 0.15 0.004 0.017 79.396 0.013 71.290

3.625 11.7 1.65 0.95892 0.007 0.12 0.004 0.017 80.366 0.015 71.784

3.375 11.6 1.65 1.003*2 0.006 O.U 0.003 o.oi; 81.144 0.015 72.206

3.25 11.7 1.573 1.04432 0.006 0.10 0.003 0.017 81.891 0.015 72.575

1.5 11.3 1.573 1.06319 0.006 0.13 0.004 0.017 82.236 0.015 72.797

2.875 11.6 1.65 1.10110 0.003 O.li 0.003 0.017 82.786 0.015 73.156
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61LT El&: I.EAO! Tt5T RIX)( SIZE -3/4' 

CIIU.ATI',£ CYIIHIOE R£Ml£0- Slll CF ( IIO£S , 0,007'1'1 • ffi£6. CN lb/tan) 
CIIU.All',£ Oz Au RECIMRED • Slll CF ( 110£5 • 0,007'1'1 1 Au Oz/tml · 
llltJ.ATI',£ l Au m:tMl!ED • OJI, oz REC. I 0.02085'1 1 IOOl • 

DATE TIIE 

OCT. 21 12:00 
l'186 22 9:0D 

2l 10:00 
24 9:J:l 
25 II 100 
21, 10:45 
'l1 10:15 
28 2:20 
29 9:00 
lO 8:15 
JI 10:45 

IOI. I 12:00 
1986 2 • 11:15 

3 11115 
4 10:lO 
5 II :00 
6 9:30 
7 10:45 
8 3:00 
9 3:00 

10 6:45 
II 11100 
12 11:15 
1l 10:45 
II 10:lO 
15 ll:i5 
16 1:lO 
17 9:30 
lS 11:li:i 
19 ll:l5 
:'J 10:25 
21 11:lO 
22 11:00 
2l 11:SO 
24 1:00 
25 11:lO 
;;, 11:lO 
'l1 10:30 
:9 12:00 
29 l:lO 
lO 12: 15 

DEC. I 9:50 
1981, 2 II :05 

DAV 
ID1P 

34 
44 
43 
38 
46 
48 
44 
50 
35 
35 

" H 
46 
39 
44 
48 
46 
35 
34 
21, 
14 
2i, 

25 
2b 
39 
37 
41 
32 
l2 
'lo 
lS 
47 
lo 
38 
53 
42 
42 
38 
41 
:;q 
32 
27 
32 

~ ADDEO 
WAl!R WATER 

0 30 
0 · 0 

22 0 
19 • 0 
14 0 
6 0 
6 10 

12 0 
6 15 

18 5 
8 10 

17 0 
lb 0 

12.5 10 
19 0 
14 0 
10 :v 
24 0 
18 0 
14 0 
12 0 
6 25 

JI 0 
31 0 
IJ 15 
27 0 
21 0 
IS 20 
28 0 
21 15 
30 0 
2l 10 
28 0 
18 10 
17 IS 
26 0 
20 15 
JI 0 
24 10 
27 0 
21 0 
19 15 
28 0 

CN 9r 
ADOCD 

0 
0 
0 
0 
0 
0 

37.B 
0 

41.2 
IJ,2 
17.7 

0 
0 

27.9 
0 
0 

55. 7 
0 
0 
0 
0 

70.S 
0 
0 

42.2 
0 
0 

So.2 
0 

4J,J 
0 

26 
0 

28.B 
u 
0 

39.7 
0 

29.2 
0 
0 

43. 4 

0 

KaOH pH 

"'~· 
1.5 12 
0.0 • 12 
o.o 12 
0.0 12.'!'> 
o.o 12.5 
o.o 12.5 
l.O 12.5 
0.0 12.5 
4.5 12.5 
I.S 12.5 
3.0 12.5 
o.o 12.2 
0.0 12.5 
3.0 12.5 
o.o 12.3 
0.0 12.3 
6.0 12,5 
o.o 12.4 
0.0 12.3 
0.0 12.4 
o.o 12.• 
7.5 12.4 
o.o 12.4 
0.0 12.l 
4.5 12.4 
o.o 12.5 
0.0 12.5 
6.0 12.4 
o.o 12.5 
4.5 12.4 
0.0 12.4 
l.O 12.4 
o.o 12.4 
l.O 12.2 
4.S 12.l 
0.0 12,l 
4.5 12,l 
o.o 12.3 
l,O 12.5 
o.o n.• 
o.o 12.4 
4.5 12.4 
0.0 12,4 

110£S 

0 
0 
0 

o.m 
1,6,"S 
2.75 

1 
1.12:i 
2.25 

urn 
5.5 

1.25 
0.75 

I.JTS 
1.75 

2.125 
I.B75 
2.375 
2.375 
1.25 

I 
1.25 
0.5 

2.25 
6.975 

l.5 
l.6::i 
2.875 

l.5 
l.5 

3.25 
l.375 
2.625 
4.375 
5.7S 

3 
3.5 

2.375 
3,625 
l.375 

3.25 
!.5 

:.975 

o.~ 1116 
0. 0562 oz/ tm 

ag/1 • 0,0291,o • OZ Ptr tan 

pH 

0.0 
0.0 
0.0 
6,0 
6.0 

12.0 
1=.o 
12.0 
12.0 
12.0 
11. 7 
11,5 
11.3 
11,B 
11.6 
II, 7 
11.8 
II. 7 
II. 7 
II.I 
10.8 
10. 7 
10.6 
11.7 
II. 4 
11.6 
11. 7 
11.7 
11.6 
11.7 
11.6 
11.6 
11. 7 
11.5 
11.6 
11,6 
11.5 
ll.5 
II, 7 
11.0 
11.7 
11.5 
11,b 

lb/Im 

0 
0 
0 
0 
0 
0 
0 
0 

o.:i:i 
o.m 

I. 15 
1,05 
0.95 

!.075 
1,2 

1.3:':I 
1,275 
1.25 

1.l"' 
1,275 
1,475 
(.4~ 

1 
1.52'.I 

1,4 
1,475 
1,475 
1.45 
1,45 

1.m 
1.6::::! 

I, 7 
!.n5 
1.675 

1.5!1 
(,15 
1.5 

1,6:?5 
1,1>5 
l,b5 

l.:i7S 
!.575 

1.6~ 

pounds 

0.00000 
0.00:.00 
0.00000 
o.oooco 
0.01»)) 
0.(0()00 
0.00000 
0.00000 
0.00629 
0.01491 
0.065H 
0.075'11 
0,08162 
0.09:i.43 
o. 11021 
o.1:m1 
0.15181 
o. 17553 
0.20067 
0,21341 
0. 22:il9 
o.mo 
0.24342 
0.27064 
0.34774 
0.l88'1'1 
0.4l171 
0.465')2 
0.5iiS57 
o.~m 
o.s;m 
0.6371>5 
o.maJ 
o.m:is 
o.s~ 
o.~ 
0.680:0 
o. 911 ll 
0.'1'.292 
!.00>42 
l,04t!2 
!.Obl19 
!. 10110 

...... ·:.·' 
·•· . 

Au 
oz/tc,, 
S,HILL 

0.000 
0.000 
0.000 
o.~ 

0.001 
0,028 
0.Ot,5 
0.06-4 
0.067 
o.on 
0.079 
0,070 
o.o•s 
0,042 
0,025 
0,017 
0.021 
o.,m 
0,024 
0,029 
0,039 
0,015 
0.02'1 
0.022 
0,015 
0,030 
0,00'1 
0,006 
0,005 
0,008 
0,006 
o.oro 
0.002 
0,002 
0,008 
0,007 
0,006 
0,006 
0,006 
0,0-)5 

0.00 
O.OD 
0.00 
0.00 
o.oo 
0.'1'1 
2.lO 
2.2• 
1,11 
2.53 
Uc 
2.11 
1.61 
1.25 
0.92 
0.62 
0.60 
0.1:0 
0.86 
1.14 
0.79 
0.51, 
0.1a 
0.59 
0.:14 
0.45 
0.:15 
0.30 
0.26 
0.25 
0.18 
0.10 
0.14 
o. 14 
0.15 
0.12 
0.1! 
0.10 
O. IJ 
O. II 

Au 
o,tton 

HAlEN 

0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.00i) 
0.000 
0.02'1 
0.Ooa 
0.C66 
0.053 
o.or.i 
0.079 
0.Ool 
0.048 
0.037 
0.027 
0.018 
0.018 
0.018 
0,0".J, 
0.034 
0.023 
0.017 
o.on 
0.017 
0.016 
0.013 
0.010 
0.00'1 
o.ooa 
0.007 
0.005· 
0.003 
0.004 
0.004 
0.00. 
0.004 
0.())l 

0.003 
0.004 
0.003 

. ~ 
•'' .. 

.r ... 
P•;• I 

(' 

0 

I.) 

llJU.. Oz QIU.. 1 Au QIU., Oz Cll'U., 1 Au 
Au RECOVERED RECIMRED AuRECO\I REtOVEr<ED 

S.HILl S.HILl HAZEli HAZEN 

0.000 0.000 0.000 0.000 
0.000 0.000 0.000 0.000 
0.(1;:I) 0.(10) 0.(1)) O.OOJ 
0.000 0.04l 
0.000 0.043 

0.000 o.oco 
0.000 0.00i) 

c.: 
0.000 0.043 0.000 0.000 
0.000 0.043 0.000 0.000 
0.000 0.086 0.000 0.000 
0.001 2,49'1 0.001 2.:131 
0.001 7,168 
0.004 20.t.51 

0.002 7.430 
0.004 21.427 

C 
0.005 23.85'1 o.005 n.m 
o.~ 26.011 
o.oo. 30.232 

0.005 26. 125 
o. 006 30. 29> 

C 
0.007 34.924 0.001 34,476 
0.00!! 38.Sll 0.00S :l8.J6l 

0.0°' 41.812 0.009 41,025 
o,ooq 11,041 0.009 43.509 
0.010 45.ses 0.00'1 45.181 
0.010 46.lill'I 0.010 46,033 
0.010 o.m 0.010 46.714 
0.010 48.Bn 0.010 47.93c 
0.010 49,428 0.010 48.~ 
0.01 ! 52. 78'1 O.Oll 50,603 
0.0!:2 51,,73, 0.011 54.m 
o.ou 60.627 0.012 :iB.078 
O.Oll 63.6112 0.013 60.5':e 
0.011 t.5.334 O.Oll 62.m 
0.014 69.356 O.Oll ~.062 
0.015 10.:.1.2 o. 014 65. 4$3 

0.0!5 71.lO'I 0,014 66.561 
0.015 71.9So 0.014 67.55a 
0.015 n.1t,0 0,014 68.304 
0.015 73,765 0.014 69. 198 
0.0I~ 78.171 0.015 69.8:52 
O.Olo 78.400 0.015 70.32'1 
o.oi. 78.669 0.015 70.8115 
0.017 7'.396 0.015 71.2'10 
0.017 oo. 368 0.015 71.78• 
o.on e1. 14• 0.015 n.206 
O.OIJ 81.ll'II 0.015 72.575 
O.Oli 8'Z.2J6 0.015 72.797 
0.017 82. 7111, 0.015 73. 156 
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CILT EDGE LEAO TEST C0UW 4 • ROCK SIZE -W

CIM1LATIVE CYANIDE RETURNEO* SI* OF ( INDCS i 0.00799 « PREG. Of ID/ton)

r OWLAIIVE 04 Au RECOVERED • SW OF ( I NOES.. 0.00799 i Au Qz/ton)
OnjLATIVE I tu REEtMRED ■ CU1. 02 REC. / 0.020659 ■ 1007 •

. i •
BARREN

r DATE TIME DAY gals ADDED CN gr NaOH PH

- . 5 1EMP MATER MATER ADDED ICOOpS

’'"■‘i (■ 3 111 43 32 22 10 29.9 3.0 12.4

4 10] 03 20 24 0 0 0.0 . 12.4
5 10:05 30 20 0 0 0.0

C 6 10:3 31 30 • 0 0 0.0 12.4
• 7 10: a 32 21 10 27.7 3.0 12.4

8 12:15 30 20 0 0 0.0 12.4

( 9 lOi 30 20 13 20 55.7 6.0 12.4
10 9:43 20 23 0 0 0.0 12.4

11 9: S3 30 20 0 0 0.0 12.4

•(• 12 10:23 27 IS 20 48.1 1.3 12
15 11:05 34 23 0 0 0.0 12

14 3:00 40 17 10 28 0.7 11.6

c 15 • ' 11:30 38 22 10 2B.3 0.7 11.4

. 14 12:30 40 25 0 0 0.0 11.4
. 17 10:00 29 20 10 27.6 0.0 11

\ 19 10:00 24 25 10 27.8 0.7 11
19 12:30 32 27 3 14.2 0.3 11
» 10:40 30 29 0 0 0.0 10.9

( 21 3:00 34 21 10 29.9 0.7 11
22 11:00 39 a 10 27.3 0.7 10.9

23 11:10 33 28 3 12.5 0.3 10.9
24 9:13 24 24 3 13.4 0.3 10.9

a
24

27

29 9:30 24 3 a 70 1.7 11.2

29 11:40 40 22 0 0 0.0 10.7

,
30 10:45 36 16 0 0 0.0 10.7
3) 11:00 34 11 23 72.1 1.7 10.7

m i

•*
1987 2 1:30 38 19 0 0 0.0 10.7

4 12:00 43 12 20 55.9 1.3 10.7

3 12:35 36 24' 0 0 0.0 10.7

6 12:30 38 17 10.7

7 11:33 30 16 10.7

S 11:00 24 9 10.7
9 2:30 33 3 30

10 11:15 30 23

9.. 1! 6:03 40 12
12 12:00 49 7 a
13 10:40 32 a 10

14 11:15 32 24 10

Pra 2

V;

} £ '

C

C:

0.3583 TONS

0.0582 oz/tcr* * rr^

ng/1 i 0.02966 8 oz per ton

C:

PREGWWI

itocs pH CN
Ib/ton

Of RETURNED 
CUMULATIVE 

pounds

fa
o:/ton
5.HILL

fa 
ag/1 

HA TEN

fa
oz/ton

NA2EN

am. oz
Au RECOVERED 

S.HILL

am. i fa
RECOVERED

S.HILL

am. oz
fa RECDV 

HA2EN

am. i fa
RECOVERED

HA2EN
0

3. a 11.4 1.675 1.14459 0.014 0.10 0.003 0.018 84.529 0.015 73.525 e-
2.73 11.7 1.45 1.18085 0.008 o.oe 0.002 0.018 83.372 0.015 73.73

3.1a 11.8 1.525 1.21892 0.020 0.07 0.002 0.016 87.766 0.015 74.024

3 11.8 1.43 1.25788 0.001 0.07 0.002 0.01B 87.881 0.015 74.263 (
4.13 11.8 1.475 1.30649 0.003 0.07 0.002 o.oie 68.355 0.016 74.591

5.75 11.6 1.45 1.37311 0.002 0.06 0.002 0.019 68.795 0.016 74.903

4 11.7 1.475 1.42073 0.001 0.06 0.002 0.019 88.949 0.016 75.255 (
3.875 11.7 1.43 1.46514 0.000 0.00 0.000 0.019 90.136 0.016 3.255

2.073 11.8 1.373 1.49673 0.003 0.07 0.002 0.019 90.411 0.0)6 75.484

2.873 11.9 1.475 1.53061 0.025 0.08 0.002 0.019 93.164 0.016 75.745 c
5 11.7 1.575 1.59353 0.002 0.00 0.000 0.020 93.548 0.016 75.745

4 11.6 1.375 1.63748 0.002 0.00 0.000 0.020 93.854 0.016 73.745

2.75 11.2 1.45 1.66934 0.002 0.06 0.002 0.020 94.065 0.016 75.933 c
3.375 II 1.375 1.70641 0.004 0.00 0.000 0.020 94.517 0.016 75.933

2.875 10.7 1.33 1.73743 0.001 • 0.06 0.002 0.020 94.600 0.016 76.129

2.875 10.6 1.4 1.76959 0.001 0.06 0.002 0.020 94.653 0.016 76.323

3.375 10.7 1.43 1.80801 0.06 0.002 0.020 94.653 0.016 76.555

2.125 10.4 1.3S 1.B3093 0.002 0.07 0.002 0.020 94.818 0.016 76.724

4.125 10.4 1.43 1.E7955 0.003 0.06 0.002 0.020 95.292 0.014 77.005 c
2.43 10.6 1.475 l.910<3 0.W2 0.06 0.002 0.070 95.493 0.016 77.134

3.5 10.4 1.33 1.94624 0.003 0 0.000 0.020 95.328 0.016 77.154

3.625 10.6 1.4 1.93379 0.0)1 0 0.000 0.020 95.967 0.016 77.134 l
1.96879 0.000 0.020 95.967 0.016 77.184

1.98879 0.000 0.020 95.967 0.016 77.184

1.98879 0.000 0.020 95.967 0.016 77.184 W :
12.13 10.4 • 1.43 2.12684 0.011 0 0.000 0.021 101.076 0.016 77.104

4.3a 10.5 1.3 2.17403 0.002 0 0.000 0.021 101.327 0.016 77.134

1.875 10.4 1.2 2.19201 0.001 0 0.000 0.021 101.399 0.016 77.184
^ ,

3.75 10.4 1.475 2.23620 0.001 0 0.000 0.021 101.542 0.016 77.184

2.23420 0.000 0.021 101.542 0.016 77.184

6.75 10.4 1.775 2.30497 o.ooe 0 0.000 0.022 103.462 0.016 77.184 {
2.30497 0.000 0.022 103.482 0.016 77.184

3.125 10.4 1.1 2.33243 0.001 0 0.000 0.022 103.577 0.016 77.184

4.25 10.4 1.425 2.38082 0.002 0 0.000* , 0.0Z2 103.822 0.016 77.184
<

2.5 10.4 1.425 2.40928 0.001 0 0.000 0.022 103.893 0.016 77.184

1.625 10.5 1.225 2.42519 0.001 0 0.000 0.022 103.940 0.016 77.184

3.5 10.4 1.373 2.46923 0.003 0 0.000 0.022 104.342 0.016 77.184

2.3 10.4 1.43 2.50055 0.009 0 0.000 0.022 103.290 0.016 77.I&4

3.25 10.3 0.95 2.52521 0.002 0 0.000 0.022 105.477 0.016 77.I&4

4.875 10.3 0.575 2.54566 0.001 0 0.009 0.07? 105.370 0.036 77.184

2.873 10.2 0.3373 2.55342 0.0)3 0 0.000 0.022 105.846 0.016 77.184

3.3 10 0.3 2.55991 0.001 0 0.000 0.022 105.939 0.016 77.184

4.623 10.1 0.175 2.54438 0.000 0 0.000 0.022 105.983 0.016 77.184
\
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GILT a&: I.EACH T£ST RCD: Sil£ ·l/4' 

lllU.AiilE CYAHIIE RET\llNEO- 5lll CF ( l!CIES • 0.007'19 , PR£6. CH lb/ten) 
QJUAIIIE 0: r., lcECIMRED • 5lll CF < IP0£S,, 0,007'1'1 , r., Oz/ten) 
llJUATM 1 r., IISlMRED • 011. 0: REC. I O.~ , 100? 

DAI£ TIIE 

11145 
4 1010:I 
5 10:015 
6 10125 
7 10:25 
8 12115 
9 I01l0 

10 9145 
II 9:55 
12 10:23 
IJ 11:05 
14 3100 
15 • 11:lO 

• 16 121l0 
ti 10:00 
19 10:00 
19 12:lO 
20 10:40 
21 3100 
22 11100 
Zl 11110 
24 9115 
.5 
26 
27 
29 9:SO 
29 11140 
lO 10:45 
ll 11100 

JfM I 
1987 2 l:lO 

J 
4 12:00 
5 1211:i 
6 12:lO 
7 111:s:l 
8 11:00 
9 2:lO 

10 II: 15 
11 6:C,) 
12 12:00 
ll 10:40 
II 11:15 

DAY 
IE'1P 

32 
20 
lO 
31 
l2 
lO 
20 
20 
30 
27 
l4 
40 
l8 
40 
29 
24 
32 
lO 
l4 
39 
l8 
24 

26 
40 
lo 
l4 

43 
36 
l8 
lO 
24 
~ 

lO 
40 
49 
32 
32 

22 
26 
20 
lO 
21 
20 
ll 
25 
20 
15 
25 
17 
22 
25 
20 
25 
27 
29 
21 
25 
29 
21, 

5 
22 
18 
11 

19 

12 
24' 
17 
16 
9 
3 

2l 
12 
7 

25 
26 

ADDED 
WAl(R 

10 
0 
0 

. 0 
10 
0 

20 
0 
0 

20 
0 

10 
10 
0 

10 
10 
5 
0 

10 
10 
5 
5 

25 
0 
0 

25 

0 

20 
0 

lO 

25 
10 
10 

CH gr 
ADOCD 

29.9 
0 
0 
0 

27.7 
0 

:i:i. 7 
0 
0 

48.1 
0 

29 
29,3 

0 
27.6 
ii.a 
14,2 

0 
29.9 
27.J 
12.5 
ll.4 

70 
0 
0 

n.1 

0 

55.9 
0 

Nal)f 

'ICD0fll 

l.O 
0.0 
o.o 
0.0 
J.0 
o.o 
6.0 
0.0 
0.0 
1.3 
0.0 
0.1 
0.7 
0.0 
o.o 
o. 7 
O.J 
o.o 
0.7 
0.1 
0.3 
0.l 

I, 7 
0.0 
o.o 
1.7 

o.o 

l.l 
0.0 

pH 

12.4 
12.4 

12.4 
12.4 
12.4 
12. 4 

12.4 
12.4 

12 
12 

11.6 
11.4 
11. 4 

II 
11 
11 

10,9 
II 

10.9 
10.9 
10.9 

11.2 
10. 7 
10.7 
10. 7 

10,7 

10.7 
10. 7 
10,7 
10. 7 
10.7 

HOES 

3.25 
2.75 

3,125 
3 

4,125 
5.75 

4 
l.875 
2,875 
2.875 

5 
4 

2,75 
l.375 
2.675 
2.875 
J.375 
2. 125 
4.125 
2.625 

3.5 
3.625 

12,125 
4.375 
1,1175 
3,75 

6.75 

3.125 
4.25 
2,5 

1.625 
3.5 

2.75 
3.25 

4.975 
2.875 
J.25 

,.625 

...... ' ~. 

0.3585 T~ 
0.0582 oz/ten 

og/1 • 0.02966 • oz per ten 

PREGIWil 

pH 

11,6 
II. 7 
11,8 
11.8 
11.8 
11.8 
I I, 7 
11,7 
11,8 
11.8 
II, 7 
11,6 
11.2 

11 
10.7 
10.b 
10. 7 
lo.6 
10,6 
lo.6 
10.6 
10.6 

10,6 
10.S 
10. 4 
10., 

10,4 

10.4 
10,4 
10,4 
10.5 
10.4 
10.4 
10.l 
10.:. 
10.2 

10 
10.1 

I.' 

CH RflU!NED 
CH llJUJHll'E 

lb/ten 

1,675 
1.65 

1,515 
1.6.5 
1,475 
1.45 

1,475 
1.45 

1,375 
1.475 
1,575 
1.375 

1.45 
1,375 

l,l:l 
1,4 

1,425 
l.lS 

1,475 
1.475 

1.3:i 
1.4 

1,275 

I.I 
1,425 

. 1,425 
l.2Zi 
1.m 
1,425 
o.ir.. 

0.5:-5 
0.ll75 

0.25 
0.175 

pound, 

I, 14459 
1.10085 
I. 218'12 
1.25700 
l.lOM9 
1.m11 
1.410::5 
1.46514 
1.49673 
1,531)1,1 
1.5,353 
1,63748 
1,b69l4 
1.70/,41 
1.m4J 
1.76~9 
1,80801 
1,B30'1l 
I.E7955 
1.91048 
1.94924 
l.'ISili, 
1,'i'BB79 
I. 988i9 
I, 98879 
2.m84 
2. I 7403 
2.19201 
2. 236,."0 
2.236::0 
2.~'11 
2.3om 
2.:llm 
2,30082 
2. 40928 
2.42519 
2.4h92l 
2.:i0055 
2.51521 
2.54:il,6 
2.55342 
2,55'1'11 
2.56o38 

r., 
01/lon 
S.HILL 

0.014 
0.008 
0.020 
0.001 
0.OOl 
0.002 
0.001 
0.008 
0.003 
0.02:I 
0.002 
0.002 
0.002 
0.(1()4 
0.001 
0.001 

0.002 
0.003 
0.002 
0.003 
0.001 

0.011 
0.002 
0.001 
0.001 

o.ooe 

0.001 
0.002 
0.001 
0.001 
0.003 
o.~ 
O.oo:! 
0.001 
0.003 
0.001 
0.000 

. . 
:.~.;:•~;~~::i•, • ,,;~~~;;:::~:::• .>•~~•I 

A.I 
ag/1 

HAZEN 

0.10 
0.08 
0.07 
0.07 
0.07 
0.06 
0.01> 
o.oo 
0,07 
0.08 
0.00 
0.00 
0.06 
0.00 

'0.06 
O.Ob 
0.06 
0.07 
0.06 
0.06 

0 
0 

0 

0 
0 
0 

0 

0 
0 
() 

0 
0 
0 
0 
0 
0 
0 
0 

II.I 
oz/ten 

HAZEN 

0.003 
0.002 
0.002 
0.002 
0.002 
0.002 
0.002 
0.000 
0.002 
0.002 
0.000 
0.000 
0.002 
0.000 
0.002 
0.002 
0.002 
0.001 
0.002 
0.002 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 
0.000 · 
0.000 
0.000 
0,000 
0.000 
0.000 
0.0(>) 
0.000 
0.000 
0.000 

llJU., 01 CUU.. 1 Ill 
.r., REaMR£l) REaMJ,I]) 

S.HlLL S.Hlll 

0.018 84.52'1 
O.OlB B:5.372 
o.01e 91,11,1, 
0,018 87.881 
0.018 88.l:i5 
0.019 ae.m 
o.01q 99,q49 
0.0!9 '10.1:lb 
0.019 '10,411 
0.019 'll.164 
0.020 'il.548 
0,020 'll.854 
0.020 94.065 
0.020 q4,517 
0.020 94.600 
0.020 94,6:'.:I 
0.020 94.655 
0.0.-0 94.818 
0.020 95.292 
0.020 95,493 
0.020 95.ir.S 
0.020 95.9b7 
0.020 95,9b1 
0.020 'IS. 967 
0.020 95. 967 
0.021 101.076 
0.021 101,327 
0.021 101.m 
0.021 101.542 
0.021 101.542 
0.022 IOJ,4!!2 
0.022 10;. 482 
0.022 103.sn 
0.022 103.822 
0.022 103,gqJ 
0.022 IOl. qco 
0.022 1~.:µ2 
0.022 !05.290 
0.022 105.m 
0.0::2 105.5;0 
0.022 105.8'6 
0.022 105. 931 
0.022 105, ~il 

, 
., ::-.·•, .. •.• . . . .. ~: .. ~ : ····:::·:•· .... ::: .· • .. ~ ... 

(' .. .. . 

Pi?f 2 

(' 

( 

CUU.. Dz CIJIU., 1 r., 
r., RrllN R8llVERED 

HAZEN HAZEN 
C 

0.015 7].525 
0,015 73.77'5 

C· 
0,015 74.024 
0.015 74.263 
0.016 74,5'1I 

(_ 

0.016 74.983 
0,0lb 75,255 
O.Olb 75,255 
0,016 75,484 
0.016 75. 745 
0.016 75.145 

( 

0.016 75. 745 
0.016 75.m 
0.016 75.m C 
0.016 7b, 12'1 
0.016 76.125 
O.Olb 76.~ 
O.Olb 76,nl 
0.016 77.IU; 
O.Oli, 77.184 

{ 

0.016 77.184 
O.Olb 77.184 
0.016 77.184 

l_ 

O.Olb 77.184 
O.Olo 77.184 
0.016 77.184 
0.016 77.184 
0.01~ 77,184 
O.Olo 77.164 

I , 

0.01!, 77.184 
0.016 77.184 
0.01!, 77.184 
0.016 77.184 
0.016 77. 184 
0,016 77.184 
0.016 77.184 
O.Olo 77.184 
0.01; 77.184 
0,016 77.lS♦ 

O.Olb 77,184 
O.Olb 77.184 
0.01;, 77.184 
0.016 77,184 
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CUT ECS LEACX 1ST

P*3» 3

count 4 roo< sue

• f-

••• .t-i-'-Tf'

V. •

L

CWJUTIVE CVMICE RETURtCD* 

QmAUVE 02 Hi RECOVERED • 

QJUAT1VE I Au RECOWREO •

SUH OF ( 1NOCS < 0.00799 i PREB. CM Ib/ton) 
SUN OF ( DOCS'i 0.00799 i Au Oi/ton) '

CUN. 02 REC. / 0.020059 i 1001 -

0.3383 (IMS 

0.0582 si/ton

•g/1 i 0.02966 ■ oz p«r ton

r*.

,*t**V.

* Tv. -
..... •• G

, • *•* **. * .'. . ' .•' “•! .

CATE TINE DAY

TEMP

O

GALS

HATER

ADDED

NAIEN

BtfREN

CN S'* 

ADDED
Hi OH 

’KOOPS

PH . I HOES

PREENAHT

pH CN

Ib/ton

oi finiwcD 

onjutnvE 

pounds

Au

oz/ton
S.HIU

to
•9/1

HAZEN

tooz/ton

HAZEH

am. oz

Au RECOVERED 

S.HIU.

am. i to

COVERED

6.HILL

am. oz

to REC0V HAZEN

am. i to

RECOVERED

HAZEH

IS 11:03 20 28 3 3.875 10.1 0.13 2.37102 0.000 0 0.000 0.022 106.043 0.016 77.194
16 11130 20 24 • 10 3.873 9.6 0.1 2.57412 0.000 0 0.000 0.022 106.080 0.016 77.184
17 1H20 20 29 3 9.6 0.123 2.37711 0.006 0 0.000 0.022 106.798 0.016 77.IS4

c 18 ItiOO 74 22 3.23 9.6 0.1 2.57971 0.000 0 0.000 0.022 106.829 0.016 77.194
19 12t IS JO 14 3.875 9.3 0.1 2.38290 0.000 0 0.000 0.022 106.689 0.016 77.194
20 10:43 23 6 3 3.25 9.3 0.073 2.56473 0.000 0 0.000 0.022 106.889 0.016 77.104

C
2! • 11: JO 24 4 3.5 9.3 0.073 2.38663 0 0.000 0.022 106.889 0.016 77.164
22 2.58663 0.000 0.022 106.889 0.016 77.184
23 4:00 32 0.623 8.2 0.023 2.58697 0.001 0 0.000 0.022 106.919 0.016 77.164

.'•... . e . .» 2:13 42 2.58697 0.000 0.022 106.919 0.016 77. IB*
23 2.53697 0.000 0.022 106.919 0.016 77.164
26 2.56697 0.000 0.022 106.919 0.016 77.13*

... . •• ' c 77 ■ 2.33697 . 0 0.000 0.022 106.919 0.016 77.164

Touts, lbs 2.60651 0.59415 2.33697

Totals, lbs/ton 7.27618 1.65731 7.21611

Consuiption, Ibs/tcn 0.C6007

r

r

<?

c

G

c

c

c

c

c

l.

I'

“'C-

c.

J

(' . 

C 

( 

........... 
, ... .• : .. 

~ 
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C 
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L 

.... , 

GILT EOOE l£AOt IESr 

. ·:."~•-•'"""' . .. •.;•.-: 

CIIU.ATl\t: CYIVjlD£ 1!£TWEO,, SUI CF ( IIOES , 0.0079'1 1 PRES. CN lb/lcr,l 
CIIU.ATM Oz~~• SUI IF I 1>0£S·• 0.007'1'1 • Au Oz/lcnl 
CIIU.All\t: 1 r-i Ra:IMRED • CUI. az 11ft. I O. 0200S'I • 1001 • 

DAT£ TII£ 

15 11105 
16 lhlO 
17 11120 
18 !1100 
19 12115 
20 10145 
21 11130 
22 
23 4:00 
24 2il5 
?! 
21, 

21 : 

lotoh, lbs 

Tatils, lbs/lcr, 

Ca\lUJllticn, lbs/to, 

DAY 
TEW' 

20 
.'O 
20 
24 
lO 
;:i 
24 

32 
42 

() 

6111.5 
NATtR 

29 
24 
29 
22 
14 
6 

ADDED CN sr lwOH 
NAIER ADDED '1eocp1 

5 
10 

2.60851 0.59415 

7.27618 1.65731 

pll . IICl£5 

J,875 
3.875 

3 
3.25 

3.875 
3.25 
3.5 

0,625 

0.3585 Tll,'5 

0. 0:i82 oz/too 

1<3/I I 0.029lill • oz por ton 

Pll£9UWT 
CN fiffiR/£D 

pH CN CUUAIIVE 
lb/tcr, ......,. 

10.1 0.15 2.57102 
9.6 0.1 2.57412 
9.6 0.125 2.57711 
9.6 0.1 2,57'77I 
9.5 0.1 2.58290 
9.5 0.075 2.:,lH5 
9,5 0.075 2.~ 

2.58aa:I 
8.2 0.025 2.581,'17 

2.~97 
2.5a697 
2.";&97 
2.sa.m 

Z.:.3697 

7.21611 

O.C.007 

Au Au Au QIU.. Oz wu.. 1 ~ 
01/lcr, ag/1 oz/tcr, Au~CMrlEI> ~tIMRED 
S.Hlll HAZEN HAru S.Hlll 6,Hlll 

0.000 0 0.000 0.022 106.043 
0.000 0 0.000 0.022 106.080 
O.OOo 0 0.000 0.022 106.798 
0.000 0 0.000 0.022 106.82'1 
0.000 0 0.000 0.022 106.889 
0.000 0 0.000 0.022 106.BIN 

0 0.000 O.OZ: 106.889 
0.000 0.022 106.889 

0.001 0 0.000 0.022 106.919 
0.000 0.022 106.919 
0.000 0.022 106.919 
0.000 0.022 106.919 

0 0.000 0.022 106.919 

OIU.. Oz QJU.. 1 ~ 
~AEWJ R£w.mD 

HAIEN HAZEii 

0.016 n.164 
0.016 n.164 
0.016 n.164 
0.016 n.18' 
0.016 n.164 
0.016 n.164 
O.Olb 77.164 
0.016 77. 164 
0.016 n.164 
0.016 n.164 
0.016 n.164 
0.016 TT.164 
0.016 77.16' 

, 

·( .- ' 

('' 

(',, 

r•. 1 

(:'' 

G 

C 

c.: 

( 

(., 

C 

c. 

r 

L 

cl'(_.-

I,. 

,_ 
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4 .O'(o •0CW35? • 0203^7

t^£e4V-j •

U»t / 7^ o?= / y*y

ZTH/l'i&SS •05"7d C^Jb
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fewer

Table 3«

Size/Assay Analysis

Size, inches

Residue,

lb

, Weight, %

oz/T

Gold Silver

Feed

% Distribution

Gold
Feed Residue Feed Residue Feed Residue

Column 1
*6 - - -

6x4 61 22.6 4.1 0.010 0.012 0.14 5.4 3.1
4 x 2 176 2.3 11.8 0.10 0.7 6.5
2 x 1 195 14.1 13.1 0.022 0.009 0.11 7.7 8.2
1 x 3/4 72 6.0 4.8 0.060 0.009 0.11 3.7 3.0
3/4 x 1/4 256 22.3 17.1 0.048 0.012 0.10 25.5 14.2
-1/4 733 31.9 49.1 0.058 0.019 0.11 51.0 64.7
Total 1493 100.0 100.0 - - - 100.0 100.0
Calc - 0.041 0.014 . -

1/2 split 0.017

Column No. 2
16 - - -

6x4 - - -

4x2 232 19.4 15.5 0.028 0.010 0.12 8.3 12.8
2 x 1 202 3.3 13.5 0.058 0.009 0.10 7.4 10.0
1 X 3/4 73 5.1 4.9 0.042 0.006 0.10 3.3 2.4
3/4 x 1/4 250 24.9 16.8 0.054 0.007 0.14 20.8 9.7
-1/4 735 42.3 49.3 0.092 0.016 0.14 60.2 65.1
Total 1492 100.0 100.0 - - - 100.0 100.0
Calc - 0.065 0.012
1/2 split 0.016

Column No. 3
16 - - -

6x4 - - -

4x2 19 8.7 4.6 0.016 0.011 0.09 2.8 5.8
2 x 1 114 31.0 27.5 0.036 0.008 0.09 22.4 25.1
1 x 3/4 29 7.9 7.0 0.045 0.008 0.09 7.3 6.4
3/4 x 1/4 83 25.1 20.0 0.036 0.005 0.08 18.1 11.4
-1/4 169 27.3 40.9 0.090 0.011 0.08 49.4 51.3
Total 414 100.0 100.0 - - - 100.0 100.0
Calc 0.050 0.009
1/2 split

- 0.011

Column No. 4

16 - -
6x4 - -
4x2 - -

2 x 1 - -

1 x 3/4 7 1.4 1.8 0.022 0.008 0.12 0.5 1.1
3/4 x 1/4 146 41.7 36.8 0.044 0.009 0.23 27.1 26.1
-1/4 244 56.9 61.4 0.096 0.015 0.11 72.4 72.3
Total 397 100.0 100.0 - - - 100.0 100.0
Calc 0.068 0.013
1/2 split 0.014

Au

33.3
51./
35.0 

7 S*.fi 
7 Zl

Mb
3+?
95.7

B7.fi
J*4,
?/.r

3/. 3 

77. S’ 
22 
y&./
27. S', 

S2.0

*3-fc

7<?.r

BV.3

ZO.'i

Hazen Research
(International), Inc.
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MINERALS PROCESSING AND ENVIRONMENTAL LABORATORIES, INC.
1 275 KLEPPE LANE. NO. S. SPARKS. NEVADA 89431 TELEPHONE: (702) 331-3600

REPORT OF ANALYSIS

SUBMITTED BY: MLJ DATE: April 28, 1987
1275 Kleppe. Lane, No. 4
Sparks, Nevada 89431 laboratory number: H4-1

ANALYTICAL METHOD: A. A. ,
Cyanide Leach

REPORT ON: YOUR ORDER NUMBER:

INVOICE NUMBER: B387

1034
Sample Cu (ppm)

2209
*2210 cue-i Cm-**')

2225
2226

2221 GLE-hL&’L*}

2228&-Z -x {.U>-7o')

2229 £L£-2.
2230£*£-z (**-**)

2231 Gl£-2- )

2259 GiE-3 {jTo-WO

2260 
2261

2212G*£-4($o-t?cr)

2273 Clb -*/
227 6^ ^ fa-*#

2217 GLE-l/ {.W-tty

*2323 (UB -£
2574 6>lb -17

*#643 64F-5*- (?'*-«*)

#656
#6576^-57- C 

#667 6^ -57 f/PO-//D)

An - ________.._____J _ __________

Cyanide Solubility 
Cu at 24 hours

993 421.8
0.11 1131.3

288 300.9
353 420.7

385 451.7
478 509.4

200 147.2
131 53.1

242 139.8
546 396.6

284 343.8
247 395.9

237 228.0
169 294.3

609 526.8
571 345.4

0.34 141.8
49 269.0

0.11 145.6
379 55.4
210 36.5
723 434.4

*Reported 'in percent

PPM - PARTS PER MILLION 
PERCENT-PARTS PER HUNDRED 

1 OZ./TON - 34.286 PPM 

1.0% - 20 POUNDS/TON

Wayne Colwell, Gnr. Mgr
OZ/TON = TROY OUNCES PER TON OF 2000 POUNDS AVOIRDUPOIS 

FINENESS = PARTS PER THOUSAND 

1 PPM - O.OOOl % 1 PPM
READ + AS "GREATER THAN" READ - AS "LESS THAN"

•••• /0 

MINERALS PROCESSING AND ENVIRONMENTAL LABORATORIES, INC. 
1275 KLEPPE LANE. NO. 5, SPARKS, NEVADA 89431 TELEPHONE: (702) 331 -3600 

REPORT OF ANALYSIS 

SUBMITTED BY: ML I 
1275 Kleppe. Lane, No. 4 
Sparks, Nevada 89431 

REPORT oN: cu 

Sample Cu (ppm) 
1034 

2209 GL~ -I {70-60? 993 
*221 o Ct.~ -1 l~o-,~') 0.11 

2225 GUE--2 £31>-i/P; 288 
2226 r;,u;.-2(~1J-51J 353 

2227 GltZ-2(5f>-l,O) 385 
222at;LE -1. (-">-70) 478 

2229 6LE-1. ( 7 P-SO) 200 
2230 {;L£-z. l~0 -~0 ) 131 

2231 GLE'-2. ( 'Jp-/lJO) 242 
2259GL£-3 {.l'J0-18//) 546 

2260 Guz-3(!8D-1'io) 284 
2261 GLe-3U1l>-za>) 247 

22 7 2 We -1./ (50-i?O) 237 
2 2 7 3 GI.E.-4 (1:x;-70) 169 

2 2 7 6''-- -4 (9()-ta;) 609 
2 2 7 7 GL.e -i./ (/l)()-11Pj 571 

*2323 Gt.~-{, (5P~; 0.34 
25746'-E-17 49 

1" II 6 4 3 GI.E - '5/, (t_ I ()-/2.P) 0.11 
11656 GJ-E-51,, (~-2so) 379 

DATE: April 28, 1987 

LABORATORY NUMBER: 114-1 

ANALYTICAL METHOD: A. A.' 
Cyanide 

YOUR ORDER NUMBER: 

INVOICE NUMBER: B387 

Cyanide Solubility 
Cu at 24 hours 

421. 8 
1131.3 

300.9 
420.7 

451. 7 
509.4 

147.2 
53.1 

139.8 
396.6 

343.8 
395.9 

228.0 
294.3 

526.8 
345.4 

141. 8 
269.0 

145.6 
55.4 

Leach 

ff 65 7 "-E-?7 l o-io) 210 
0 6 6 7 6LE -57 pPo-110) 723 

36.5 /, 4/ // 
4 3 4 . 4 /tJM;'t<£ /!It,~ ' 

*Reported 'in 
PPM• PARTS PER MILLION 

PERCENT• PARTS PER HUNDRED 

1 OZ./TON • 34.286 PPM 

I .O¾ • 20 POUNDS/TON 

percent Wayne Colwell, Gnr. Mgr 
OZ/TON= TROY OUNCES PER TON OF 2000 POUNDS AVOIRDUPOIS 

FINENESS ., PARTS PER THOUSAND 

I PPM., 0.0001 ¾ 1 PPM 

READ+ AS "GREATER THAN" READ· AS "LESS THAN" 

I 

I 

r'. 

t 
I 
I 



HAZEN

Hazen Research 
(International), Inc.
4601 Indiana St.* Golden,Colorado 80403 • U.S.A. 
Telephone (303) 279-4501 • Telex 45 860

April 30, 1987

Mr. Bernie Stannus
Brohm Resources
999 West Hastings, Suite 1580
Vancouver, B.C. V6C 2W6
Canada

Re: Analyses

Dear Bernie:

Attached are the assays requested.

We use the spectrographic analyses as a tool to locate unexpected elements, 
although, as shown, spectrographic and wet analyses seldom agree well. Nothing 
new and/or ominous is shown by the spec analysis.

Thanks for the work. Is there anything else pending we might assist you with?

Yours'very truly

P. N. Thomas 
Vice President

PNT:mb
Attachment

-HAZEN -
Hazen Research 
(International ), Inc. 
4601 Indiana St. • Golden. Colorado 80403 • USA. 
Telephone (303) 279 -4501 • Telex 45 860 

Mr. Bernie Stannus 
Brohm Resources 
999 West Hastings, Suite 1580 
Vancouver, B.C. V6C 2W6 
Canada 

Re: nalyses 

Dear Bernie: 

Attached are the assays requested. 

pril 30, 1987 

We use the spectrographic analyse as a tool to locate unexpected elements, 
although, as shown, spectrographic and wet analyses seldom agree well. Nothing 
new and/or ominous is shown by the spec analysis. 

Thanks for the work. Is there anything else pending we might assist you with? 

PNT:mb 
Attachment 

' 
Yours"very truly, 

\ 

_J:~ 
P. N. Thomas 
Vice President 



Wet Analyses

Milligrams/Liter
Day Name Sb As Cd Cu Hg

11/1 First clear <0.1 0.03 0.003 3.87 0.0008
11/20 Day 25 0.4 0.69 <0.001 0.73 0.0030
12/15 Day 50 0.2 0.40 <0.001 0.33 0.0016
1/9 Day 75 0.3 0.27 <0.001 0.78 0.0068

- Composite 0.4 0.52 0.002 0.0068 0.0068

Spectrographic Analyses
Composite Sample

Element mg/1 Element mg/1

Fe 1 Mn 0.01
Ca 0.4 Mo 0.1
Mg <0.3 Nb <0.003
Ag 0.7 Ni 0.3
As <0.3 Pb <0.01
B 0.03 Sb <0.1
Ba <0.01 Sc <0.01
Be <0.003 Sn <0.01
Bi <0.01 Sr <0.1
Cd <0.07 Ti <0.03
Co 0.1 V 0.04
Cr <0.01 W <0.07
Cu 2 Y <0.01
Ga <0.01 Zn <0.3
Ge <0.03 Zr <0.03
La <0.03

Hazen Research 
(International), Inc.

Day Name 

11/1 First clear 
11/20 Day 25 
12/15 Day 50 
1/9 Day 75 

Composite 

Element 

Fe 
Ca 
Mg 
Ag 

s 
B 
Ba 
Be 
Bi 
Cd 
Co 
Cr 
Cu 
Ga 
Ge 
La 

Wet Analises 

illigrams/Li ter 
Sb As Cd 

< 0.1 0.03 0.003 
0.4 0.69 <0.001 
0.2 0.40 <0.0 01 
0.3 0.27 <.0.001 
0.4 0.52 0.002 

Spectrographic Analyses 
Comeosite SamQle 

mg/1 

1 
0.4 

<0.3 
0.7 

<0.3 
0.03 

<0.01 
< 0.003 
<0.01 
<. 0.07 

0.1 
<. 0.01 

2 
< 0.01 
< 0.03 
<0.03 

Hazen Research 
(lntemat1onal), Inc. 

Element 

Mn 
Mo 
Nb 
Ni 
Pb 
Sb 
Sc 
Sn 
Sr 
Ti 
V 
w 
y 
Zn 
Zr 

Cu 

3.87 
0.73 
0.3 3 
0. 78 
0.0068 

mg/1 

0.01 
0.1 

(0.00 3 
0.3 

< 0.01 
< 0.1 
<. 0.01 
(0.01 
( 0.1 
<0.03 

0.04 
< 0.07 
< 0.01 
<0.3 
~ 0.03 

Hg 

0.0008 
0.0030 
0.0016 
0.0068 
0.0068 



Hazen Research, Inc.
4601 Indiana St. • Golden. Colo. 80403

HAZEN Tel: (303) 279-4501 • Telex 45-860

Brohm Resources
Hr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
CUST P.O.#

April 29 1987

002-31B

35448

4/6/87

QUALITATIVE/SEMI-QUANTITATIVE EMISSION SPECTR08RAPHIC ANALYSIS

SAMPLE IDENTIFICATION: Composite Nov. 3-10-11-12-15-17

ANALYSIS
ELEMENT RESULT

Iron 1
Calcium 0.4
Magnesium <0.3
Si 1ver 0.7
Arsenic <0.3

Boron 0.03
Barium <0.01
Beryl 1iurn <0.003
Bismuth <0.01
Cadmiua <0.07

Cobalt 0. 1
Chromium <0.01
Copper 2
6al1iurn <0.01
Germanium <0.03

Lanthanum <0.03
Manganese <0.01
Molybdenum 0. 1
Niobium <0.03
Nickel 0.3

Lead <0.01
Antimony <0.1
Scandium <0.01
T i n <0.01
Strontiun <0. 1

By:

RESULTS ARE IN PPM UNLESS OTHERWISE NOTED.

Robert Rostad

Laboratory Manager

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St. • Golden, Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 

Brahm Resources 
Nr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia V6C 2W6 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.O.# 

April 29 1987 
002-318 
35448 
4/6/87 

QUALITATIVE/SEMI-QUANTITATIVE EMISSION SPECTROGRAPHIC ANALYSIS 

SAMPLE IDENTIFICATION: Composite Nov. 3 - 10 - 11 - 12 - 15 - 17 

ELEMENT 

Iron 
Calcium 
l'lagnesium 
Silver 
Arsenic 

Boron 
Bari um 
Berylliu ■ 

Bismuth 
Cadmiu ■ 

Cobalt 
Chromium 
Copper 
6alliull 
6ermaniu111 

Lanthanum 
l'langanese 
Molybdenum 
Niobium 
Nickel 

Lead 
Antimony 
Scandiu ■ 

Tin 
Strontium 

RESULTS ARE IN PPM UNLESS OTHERWISE NOTED. 

ANALYSIS 
RESULT 

1 
0.4 

(0.3 
0.7 

(0.3 

0.03 
(0.01 

(0.003 
(0.01 
(0.07 

o. 1 
(0.01 

2 
(0.01 
(0.03 

(0.03 
(0.01 

0. l 
(0.03 

0.3 

(0.01 
< 0. 1 

(0.01 
(0.01 
< 0. l 

By: ~\/4h-__________ L~---
Robert Rostad 
Laboratory Nanager 



HAZEN

Hazen Research, Inc.
4601 Indiana St. • Golden, Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860

DATE
HRI PROJECT 
HRI SERIES NO

April 29 1987

002-31B

35448

4/6/87DATE RECD. 
CUST P.O.#

Brohm Resources
Nr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

QUALITATIVE/SEMI-QUANTITATIVE EMISSION SPECTROBRAPHIC ANALYSIS

SAMPLE IDENTIFICATION: Composite Nov. 3-10-11-12-15-17

ELEMENT
ANALYSIS

RESULT

Titanium 
Vanadiurn 
Tungsten 
Yttrium 
Zinc

<0.03
0.04

<0.07
<0.01

<0.3

Zirconium <0.03

By

RESULTS ARE IN PPM UNLESS OTHERWISE NOTED.

Robert Rostad

Laboratory Manager

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St. • Golden, Colo. 80403 
Tel: (303) 279-4501 • Telex 45·860 

Brehm Resources 
Hr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia V6C 2W6 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.O.tl 

April 29 1987 
002-318 
35448 
4/6/87 

QUALITATIVE/SEMI-QUANTITATIVE EMISSION SPECTROGRAPHIC ANALYSIS 

SAMPLE IDENTIFICATION: Composite Nov. 3 - 10 - 11 - 12 - 15 - 17 

ELEMENT 

Titanium 
Vanadium 
Tungsten 
Vt tri um 
Zinc 

Zirconium 

RESULTS ARE IN PPM UNLESS OTHERWISE NOTED. 

ANALYSIS 
RESULT 

<0.03 
0.04 

<0.07 
<0.01 

<0.3 

<0.03 

By: n/JLµ
__ 1_0__~---------
Robert Rostad 
Laboratory Manager 



Hazen Research, Inc.
4601 Indiana St. • Golden, Colo. 80403

HAZEN Tel: (303) 279-4501 • Telex 45-860

Brohm Resources
Mr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
COST P.O.#

April 29 1987

002-31B

35448-1

4/6/87

REPORT OF ANALYSIS

SAMPLE IDENTIFICATION: 
11/1 First Clear

PARAMETER RESULT

Antimony,mg/l (D) <0.1 
Arsenic,mg/l(D) 0.03 
Cadmium,mg/1(D) 0.003 
Copper,mg/l(D) 3.87 
Mercury ,mg/l(D) 0.0008

CODES:
(T)=Total (D)=Dissolved
(S>=Suspended (R)=Recoverable 

< =Less Than

BY:

Robert Rostad

Laboratory Manager

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St. • Golden, Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 

Brahm Resources 
Mr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia VbC 2Wo 

CODES: 

REPORT OF ANALYSIS 

SAMPLE IDENTIFICATION: 
11/1 First Clear 

PARAMETER 

Antimony,mg/1 (D) 

Arsenic ,mg/1 (D) 
Cadmium,mg/1 (D) 

Copper ,mg/1 (D) 
Mercury,mg/1 <D) 

(Tl =Total (D):zDissolved 
(S)=Suspended (Rl=Recoverable 
< =Less Than 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.O.fi 

RESULT 

< 0. 1 
0.03 

0.003 
3.87 

0.0008 

April 29 1987 
002-31B 
35448-1 
411,101 

BY• ,"JI J,_ ,,/cb,_-· ___ [~_f0!_ _____ _ 
Robert Rostad 
Laboratory Manager 



Hazen Research, Inc.
4601 Indiana St. • Golden, Colo. 80403

HAZEN Tel: (303) 279-4501 • Telex 45-860

Brohm Resources
Mr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
CUST P.O.#

April 29 1987

002-31B

35448-2

4/6/87

REPORT OF ANALYSIS

SAMPLE IDENTIFICATION: 
11/20 Day 25

PARAMETER RESULT

Antiraony ,mg/l(D) 0.4 
Arsenic,mg/l(D) 0.69 
CadmiUfli,mg/1(D) <0.001 
Copper,mg/l(D) 0.73 
Mercury ,mg/l(D) 0.0030

CODES:
(T)=Total (D)=Dissolved
(S)=Suspended (R)=Recoverable 

< =Less Than

BY:

Robert Rostad

Laboratory Manager

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St.• Golden. Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 

Brahm Resources 
Mr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia V6C 2W6 

REPORT OF ANALYSIS 

SAMPLE IDENTIFICATION: 
11/20 Day 25 

PARAMETER 

Antiraony,mg/1 CD) 
Arsenic ,mg/1 CD) 
Cadmium, mg/ I CD> 
Copper I mg/1 CD) 
Nercury,mg/1 (0) 

CODES: 
(Tl=Total CD>=Dissolved 
<S>=Suspended <R>=Recoverable 
< =Less Than 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.O.ff 

RESULT 

0.4 
0.69 

(0.001 
0.73 

0.0030 

April 29 1987 
002-318 
35448-2 
4/6/87 

BY• rv1 L ,,,I ..d..-
· ___ /_W-L~-------
Robert Rostad 
Laboratory Manager 



Hazen Research, Inc.
4601 Indiana St. • Golden, Colo. 80403

HAZEN Tel: (303) 279-4501 • Telex 45-860

Brohm Resources
Mr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
COST P.O.i

April 29 1987 
002-31B 
3544B-3 
4/6/87

REPORT OF ANALYSIS

SAHPLE IDENTIFICATION: 
12/15 Day 50

PARAMETER RESULT

Antimony,rag/1(D) 0.2 
Arsenic,mg/1(D) 0.40 
Cadmium,ag/1(D) <0.001 
Copper,mg/l(D) 0.33 
Mercury,mg/1(D) 0.0016

CODES:
(T)=Total (D)=Dissolved
(S)=Suspended <R)=Recoverable 

< =Less Than

BY:

Robert Rostad

Laboratory Manager

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St. • Golden, Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 

Brohm Resources 
Hr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia V6C 2W6 

CODES: 

REPORT OF ANALYSIS 

SAMPLE IDENTIFICATION: 
12/15 Day 50 

PARAMETER 

Antimony,mg/1 CD) 
Arsenic,mg/1 CD) 
Cadmium,mg/1 <Dl 
Copper,mg/1 CD) 
Mercury, mg/ 1 <D> 

(Tl =Total CD) =Dissolved 
(Sl=Suspended <Rl=Recoverable 
< =Less Than 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.0.1 

RESULT 

0.2 
0.40 

(0.001 
0.33 

0.0016 

April 29 1987 
002-31B 
35448-3 
4/6/87 

BY: ~lk-_________________________ 

Robert Rostad 
Laboratory Manager 



Hazen Research, Inc.
4601 Indiana St. • Golden, Colo. 80403

HAZEN Tel: (303) 279-4501 • Telex 45-860

Brohm Resources
Hr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
CUST P.O.#

April 29 1987 
002-31B 
36448-4 
4/6/87

REPORT OF ANALYSIS

SAHPLE IDENTIFICATION: 
1/9 Day 75

PARAHETER RESULT

Antimony,ag/l(D) 0.3 
Arsenic,mg/l(D) 0.27 
Cadmium,<ng/l (D) <0.001 
Copper,mg/l(D) 0.78 
Hercury,mg/1(D) 0.0068

CODES:
(T)=Total (D)=Di5501ved 
(S)=Suspended (R)=Recoverable 

< =Less Than

BY:

Robert Rostad

Laboratory Manager

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St.• Golden. Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 

Brehm Resources 
Nr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia V6C 2W6 

CODES: 

REPORT OF ANALYSIS 

SAMPLE IDENTIFICATION: 
1/9 Day 75 

PARAMETER 

Antimony,119/l (D) 
Arsenic,mg/1 <Dl 
Cadmium,mg/1 <Dl 
Copper ,mg/1 (Dl 
l'lercury,mg/1 (D) 

(T) =Total (D) =Dissolved 
(S)=Suspended <Rl=Recoverable 
< =Less Than 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.O.fl 

RESULT 

0.3 
0.27 

(0.001 
0.78 

0.0068 

April 29 1987 
002-31B 
36448-4 
4/6/87 

BY: j/);--,.1--4-_ _ 
____________ [_~-----
Robert Rostad 
laboratory Nanager 



Hazen Research, Inc.
4601 Indiana St. • Golden, Colo. 80403

HAZEN Tel: (303) 279-4501 • Telex 45-860

Brohm Resources
Mr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
CUST P.0.8

April 29 1987

002-31B

35448-5

4/6/87

REPORT OF ANALYSIS

SAMPLE IDENTIFICATION: 
Composite Nov. 3-10 -11

PARAMETER

Antimony,mg/1(D)
Arsenic ,ag/l(D)
Cadmium,mg/1(D)
Copper,mg/1(D)
Mercury,mg/1(D)

-12 - 15 -17

RESULT

0.4
0.52

0.002
3.05

0.0068

CODES:
(T)=Total (D)=Dissolved
(S)=Suspended (R)=Recoverable 

< =Less Than

BY:

Robert Rostad

Laboratory Manager

Hazen Research, Inc. -HAZEN 
4601 Indiana St. • Golden, Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 -

Brahm Resources 
Mr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia VbC 2Wb 

REPORT OF ANALYSIS 

SAMPLE IDENTIFICATION: 
Composite Nov. 3 - 10 -11 

PARAMETER 

Antimony,mg/1 (Dl 
Arsenic,mg/1 (D) 

Cadmium,mg/1 <DI 
Copper,mg/1 (Dl 
Mercury,mg/1 (DI 

CODES: 
(T)=Total (Dl=Dissolved 
(Sl=Suspended (R)=Recoverable 
< =Less Than 

-12 - 15 -17 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.O.# 

RESULT 

0.4 
0.52 

0.002 
3.05 

0.0068 

Apri 1 29 1987 
002-31B 
35448-5 
4/b/87 

BY: A,;/..L-_____________ l_~Q ___ _ 
Robert Rostad 
Laboratory Manager 



HAZEN

Hazen Research 
(International),Inc.
4601 Indiana St.* Golden.Colorado 80403 • U.S.A. 

Telephone (303) 279-4501 • Telex 45-860

April 30, 1987

Mr. Bernie Stannus
Brohm Resources
999 West Hastings, Suite 1580
Vancouver, B.C. V6C 2W6
Canada

Re: Analyses

Dear Bernie:

Attached are the assays requested.

We use the spectrographic analyses as a tool to locate unexpected elements, 
although, as shown, spectrographic and wet analyses seldom agree well. Nothing 
new and/or ominous is shown by the spec analysis.

Thanks for the work. Is there anything else pending we might assist you with?

Yours'very truly,

P. N. Thomas 
Vice President

PNT:mb
Attachment

- Hazen Research 
( lnternatlonal ), Inc. 

HAZEN - 4601 Indiana St.• Golden. Colorado 80403 • U.S.A. 
Telephone (303) 279·4501 • Telex 45·860 

Mr. Bernie Stannus 
Brohm Resources 
999 West Hastings, Suite 1580 
Vancouver, B.C. V6C 2W6 
Canada 

Re: Analyses 

Dear Bernie: 

Attached are the assays requested. 

April 30, 1987 

\Ve use the spectrographic analyses as a tool to locate unexpected elements, 
although, as shown, spectrographic and wet analyses seldom agree well. Nothing 
new and/or ominous is shown by the spec analysis. 

Thanks for the work. Is there anything else pending we might assist you with? 

PNT:mb 
Attachment 

Yours·'~ery truly, 

\ 
. J ·-.. , -;.rs.,, ,_ 

--, 
P. N. Thomas 
Vice President 



Wet Analyses

Milligrams/Liter
Day Name Sb As Cd Cu Hg

11/1 First clear <0.1 0.03 0.003 3.87 0.0008
11/20 Day 25 0.4 0.69 <0.001 0.73 0.0030
12/15 Day 50 0.2 0.40 <0.001 0.33 0.0016
1/9 Day 75 0.3 0.27 <0.001 0.78 0.0068
- Composite 0.4 0.52 0.002 0.0068 0.0068

Spectrographic Analyses
Composite Sample

Element mg/1 Element mg/1

Fe 1 Mn 0.01
Ca 0.4 Mo 0.1
Mg <0.3 Nb <0.003
Ag 0.7 Ni 0.3
As <0.3 Pb <0.01
B 0.03 Sb <0.1
Ba <0.01 Sc <0.01
Be <0.003 Sn <0.01
Bi <0.01 Sr <0.1
Cd <0.07 Ti <0.03
Co 0.1 V 0.04
Cr <0.01 W <0.07
Cu 2 Y <0.01
Ga <0.01 Zn <0.3
Ge <0.03 Zr <0.03
La <0.03

Kazen Research 
(International), Inc.

Day Name 

11/1 First clear 
11/20 Day 25 
12/15 Day 50 
1/9 Day 75 

Composite 

Element 

Fe 
Ca 
Mg 
Ag 
As 
B 
Ba 
Be 
Bi 
Cd 
Co 
Cr 
Cu 
Ga 
Ge 
La 

Wet Anal~ses 

Milligrams/Liter 
Sb As Cd 

<0.1 0.03 0.003 
0.4 0.69 <0.001 
0.2 0.40 <0.001 
0.3 0.27 <.0.001 
0.4 0.52 0.002 

Spectrographic Analyses 
Comeosite Samele 

mg/1 Element 

1 Mn 
0.4 Mo 

<0.3 Nb 
0.7 Ni 

<0.3 Pb 
0.03 Sb 

<0.01 Sc 
< 0.003 Sn 
<0.01 Sr 
<.0.07 Ti 

0.1 V 
<.0.01 w 

2 y 

<O.Oi Zn 
< 0.03 Zr 
<0.03 

Hazen Research 
(International), Inc. 

Cu 

3.87 
0.73 
0.33 
0.78 
0.0068 

mg/1 

0.01 
0.1 

(.0.003 
0.3 

< 0.01 
(. 0.1 
<.0.01 
(0.01 
<0.1 
(.0.03 

0.04 
{0.07 
<0.01 
<0.3 
~0.03 

Hg 

0.0008 
0.0030 
0.0016 
0.0068 
0.0068 



4601 Indiana St. • Golden, Colo. 80403 

HAZEN Tel: (303) 279-4501 • Telex 45-860

Hazen Research, Inc.

Brohm Resources
Mr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
CUST P.O.#

April 29 1987

002-31B

35448

4/6/87

QUALITATIVE/SEMI-QUANT I TAT IVE EMISSION SPECTR06RAPHIC ANALYSIS

SAMPLE IDENTIFICATION! Composite Nov. 3-10-11-12-15-17

ANALYSIS
ELEMENT RESULT

Iron 1
Calcium 0. 4
Magnesium <0.3
Si 1ver 0.7
Arsen i c <0.3

Boron 0.03
Barium <0.01
Ber yIlium <0.003
Bismuth <0.01
Cadmium <0.07

Cobalt 0.1
Chromium <0.01
Copper 2
Gal 1iurn <0.01
Germaniurn <0.03

Lanthanum <0.03
Manganese <0.01
Molybdenum 0. 1
Niobium <0.03
Nickel 0.3

Lead <0.01
Antimony <0. 1
Scandium <0.01
T i n <0.01
Strontium <0. 1

By:

RESULTS ARE IN PPM UNLESS OTHERWISE NOTED.

Robert Rostad

Laboratory Manager

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St. • Golden, Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 

Brohm Resources 
Mr. Bernie Stannus 
999 West Hastings - Suite l580 
Vancouver British Columbia VbC 2Wb 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.0.11 

Apri 1 29 1987 
002-318 
35448 
4/6/87 

QUALITATIVE/SEMI-QUANTITATlVE EMISSION SPECTROBRAPHIC ANALYSlS 

SAMPLE IDENTIFICATION: Composite Nov. 3 - 10 - II - 12 - IS - 17 

ELEMENT 

Iron 
Calcium 
Magnesium 
Silver 
Arsenic 

Boron 
Barium 
Beryllium 
Bismuth 
Cadmium 

Cobalt 
Chromium 
Copper 
Gallium 
Germanium 

Lanthanum 
Manganese 
Molybdenum 
Niobium 
Nickel 

Lead 
Antimony 
Scandium 
Tin 
Strontium 

RESULTS ARE IN PPM UNLESS OTHERWISE NOTED. 

ANALYSIS 
RESULT 

o. 4 
(0.3 
0.7 

(0.3 

0.03 
<O.Ol 

(0.003 
(0.01 
<0.07 

0. l 
(0.01 

2 
< 0. 0 I 
(0.03 

(0.03 
<0.01 

0. l 
(0.03 

0.3 

< 0. 01 
< 0. 1 

(0.01 
(0.01 
< 0. I 

By: iJ,;U,-__________ L0!_ __ _ 
Robert Rostad 
Laboratory Manager 



HAZEN

Hazen Research, Inc.
4601 Indiana Si. • Golden, Colo. 80403
Tel: (303) 279-4501 • Telex 45-860

DATE
HRI PROJECT 
HRI SERIES NO.

April 29 1987

002-31B

35448

4/6/87DATE RECD. 
CUST P.O.#

Brohm Resources
Mr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

QUALITATIVE/SEMI-QUANTITATIVE EMISSION SPECTROGRAPHIC ANALYSIS

SAMPLE IDENTIFICATION: Composite Nov. 3-10-11-12-15-17

ELEMENT
ANALYSIS

RESULT

Titanium 
Vanadiurn 
Tungsten 
Yttriurn 
Zinc

<0.03
0.04

<0.07
<0.01

<0.3

rcom urn <0.03

RESULTS ARE IN PPM UNLESS OTHERWISE NOTED.

Robert Rostad

Laboratory Manager

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St. • Golden, Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 

Broh11 Resources 
Mr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia V6C 2W6 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.0.11 

April 29 1987 . 
002-31B 
35448 
4/6/87 

QUALLTATIVE/SEMI-QUANTITATIVE EMISSION SPECTROGRAPHIC ANALYSIS 

SAMPLE IDENTIFICATION: Composite Nov. 3 - 10 - 11 - 12 - 15 - 17 

ELEMENT 

Titanium 
Vanadium 
Tungsten 
Yttrium 
Zinc 

Zirconium 

RESULTS ARE IN PPH UNLESS OTHERWISE NOTED. 

ANALYSIS 
RESULT 

(0.03 
0.04 

(0.07 
(0.01 

(0.3 

(0.03 

By: r-/JL;(:k
__ j_~-----------Robert Rostad 
Laboratory Manager 



4601 Indiana St. • Golden. Colo. 80403 

HAZEN Tel: (303) 279-4501 • Telex 45-860

Hazen Research, Inc.

Brohm Resources
Mr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2Wf>

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
CUST P.O.i

April 29 1987

002-31B

35448-1

4/6/87

REPORT OF ANALYSIS

SAMPLE IDENTIFICATION:
11/1 First Clear

PARAMETER RESULT

Antimony,mg/1(D) <0. 1
Arsenic,mg/1(D) 0.03
Cadmium,mg/I(D) 0.003
Copper,mg/l(D) 3.87
Mercury,mg/1(D) 0.0008

CODES:
(T)=Total (D)=Dissolved 
(S)=Suspended (R)=Recoverable 

< =Less Than

BY:

Robert Rostad

Laboratory Manager

~ . 

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St. • Golden. Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 

Brohm Resources 
11r. Bernie Stan nus 
999 West Hastings - Suite 1580 
Vancouver British Columbia V6C 2W6 

REPORT OF ANALYSIS 

SAMPLE IDENTIFICATION: 
11/1 First Clear 

PARAMETER 

Antimony,mg/1 (D) 

Arsenic ,mg/l (D) 

Cadmium,mg/1 (D) 

Copper,mg/1 (D) 

Mercury,mg/1 (D) 

CODES: 
<T)=Total (D):::Dissolved 
(Sl=Suspended (Rl=Recoverable 
< =Less Than 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.O.tt 

RESULT 

< 0. 1 
0.03 

0.003 
3.87 

0.0008 

April 29 1987 
002-318 
35448-1 
4/6/87 

BY· /)j L /c/J::,,._ 
· ___ [0}_/0!_ _____ _ 
Robert Rostad 
Laboratory Manager 



Hazen Research, Inc.
4601 Indiana St. • Golden, Colo. 80403

HAZEN Tel: (303) 279-4501 • Telex 45-860

Brohm Resources
Mr, Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
CUST P.O.#

April 29 1987

002-31B

35448-2

4/6/B7

REPORT OF ANALYSIS

SAMPLE IDENTIFICATION:
11/20 Day 25

PARAMETER RESULT

Antimony , mg/1 (D) 0.4 
Arsenic,mg/1(D) 0.69 
Cadmiurn, mg/1 ! D) <0.001 
Copper,mg/l(D) 0.73 
Mercury,mg/1(D) 0.0030

CODES:
(T)=Total (D)=Di550Ived
(S)=Suspended (R)=Recoverable 

< =Less Than

BY:

Robert Rostad

Laboratory Manager

I~ 

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St. • Golden. Colo. 80403 
Tel: (303) 279-4501 • Telex 45·860 

Brohm Resources 
Mr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia V6C 2W6 

REPORT OF ANALYSIS 

SAMPLE IDENTIFICATION: 
11/20 Day 25 

PARAMETER 

Antimony,mg/1 (D) 
Arsenic,mg/1 (D) 

Cadmium,mg/1 (0) 
Copper ,mg/1 <DI 
Mercury,mg/1 (D) 

CODES: 
(Tl=Total (D) =Dissolved 
(Sl=Suspended (Rl=Recoverable 
< =Less Than 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.O.tl 

RESULT 

0.4 
0.69 

(0.001 
0.73 

0.0030 

April 29 1987 
002-318 
35448-2 
4/6/87 

BY• ,,,--01 L,/..L-· ___ L_WL~-------
Robert Rostad 
Laboratory Manager 



Hazen Research, Inc.
4601 Indiana St. • Golden. Colo. 80403

HAZEN Tel: (303) 279-4501 • Telex 45-860

Brohm Resources
Hr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
CUST P.O.#

April 29 1987

002-3lB

35448-3

4/6/87

REPORT OF ANALYSIS

SAMPLE IDENTIFICATION:
12/15 Day 50

PARAMETER RESULT

Antimony,mg/1(D) 0.2
Arsenic ,mg/l(D) 0.40
Cadmium,mg/1(D) <0.001
Copper,og/l(D) 0.33
Mercury,mg/1(D) 0.0016

CODES:
(T)=Total (D)=Dissolved
(S)^Suspended (R)=Recoverable 

< =Less Than

BY:

Robert Rostad

Laboratory Hanager

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St. •Golden.Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 

Brahm Resources 
Hr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia VbC 2W6 

REPORT OF ANALYSIS 

SAMPLE IDENTIFICATION: 
12/15 Day SO 

PARAMETER 

Antimony,mg/1 (Ol 
Arsenic,mg/1 <Dl 
Cadmium,mg/1 <Dl 
Copper ,mg/1 <Dl 
11ercury I mg/1 <Dl 

CODES: 
<Tl=Total (Ol=Dissolved 
(Sl=Suspended <Rl=Recoverable 
< =Less Than 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.0.1 

RESULT 

0.2 
0.40 

(0.001 
0.33 

0.0016 

April 29 1987. 
002-31B 
35448-3 
4/6/87 

BY: f!k;(-Jr 
-------------------------
Robert Rostad 
Laboratory Hanager 



Hazen Research, Inc.
4601 Indiana St. • Golaen, Colo. 80403

HAZEN Tel: (303) 279-4501 • Telex 45-860

Brohffl Resources
Mr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
CUST P.O.#

April 29 1987- 
002-31B 
36448-4 
4/6/87

REPORT OF ANALYSIS

SAMPLE IDENTIFICATION: 
1/9 Day 75

PARAMETER RESULT

Antimony,ag/l (D) 0.3
Arsenic ,mg/1(D) 0.27
Cadmiurn , og/1(D) <0.001
Copper ,mg/l(D) 0.78
Mercury, mg/1(D) 0.0068

CODES:
(T)=Total (D)=Dissolved 
(S)=Suspended (R)=Recoverable 

< =Less Than

BY:

Robert Rostad

Laboratory Manager

-HAZEN -
Hazen Research, Inc. 
4601 Indiana St. • Goloen. Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 

Brohm Resources 
Mr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia V6C 2W6 

REPORT OF ANALYSIS 

SAMPLE IDENTIFICATION: 
1/9 Day 75 

PARAMETER 

Antimony,mg/1 CD) 
Arsenic,mg/1 CD) 
Cadmiu111,mg/l CD) 
Copper ,mg/1 (D) 

Mercury,mg/1 (0) 

CODES: 
<T>=Total (D > =Dissolved 
(S)=Suspended (R)=Recoverable 
< =Less Than 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.O.tl 

RESULT 

0.3 
0.27 

(0.001 
0.78 

0.0068 

April 29 1987, 
002-31B 
36448-4 
4/6/87 

BY• ,,/) L ,;/--4, -
· ___ J_l0}__/_~-----
Robert Rostad 
Laboratory Manager 



4601 Indiana Si. • Golden, Colo. 80403 

HAZEN Tel: (303) 279-4501 • Telex 45-860

Hazen Research, Inc.

Brohm Resources
Mr. Bernie Stannus
999 West Hastings - Suite 1580
Vancouver British Columbia V6C 2W6

DATE
HRI PROJECT 
HRI SERIES NO. 
DATE RECD.
CUST P.O.#

April 29 1987

002-31B

35448-5

4/6/87

REPORT OF ANALYSIS

SAMPLE IDENTIFICATION:
Composite Nov. 3 - 10 -11 -12 - 15 -17

PARAMETER RESULT

Antimony,mg/1(D) 0.4 
Arsenic ,mg/l(D) 0.52 
Cadmium ,mg/1(D) 0.002 
Copper ,mg/l(D) 3.05 
Mercury,mg/1(D) 0.0068

CODES:
(T)=Total (D)=Di5solved
(S)=Suspended (R)=Recoverab1e 

< =Less Than

BY:

Robert Rostad

Laboratory Manager

Hazen Research, Inc. -HAZEN 
4601 Indiana St. • Golden, Colo. 80403 
Tel: (303) 279-4501 • Telex 45-860 -

Brahm Resources 
Mr. Bernie Stannus 
999 West Hastings - Suite 1580 
Vancouver British Columbia V6C 2W6 

REPORT OF ANALYSIS 

CODES: 

SAMPLE lDENTIFICATlON: 
Composite Nov. 3 - 10 -11 

PARAMETER 

Antimony,mg/1 !Dl 
Arsenic,mg/1 (Dl 
Cadmium,mg/1 (D) 
Copper ,mg/1 <Dl 
Mercury,mg/1 (Dl 

(Tl=Total (Dl=Dissolved 
(Sl=Suspended (Rl=Recoverable 
< =Less Than 

-12 - 15 -17 

DATE 
HRI PROJECT 
HRI SERIES NO. 
DATE RECD. 
CUST P.O.tl 

RESULT 

0.4 
0.52 

0.002 
3.05 

0.0068 

April 29 1987 
002-31B 
35448-5 
4/6/87 

ev, A,;/L-_____________ f_~Q ___ _ 
Robert Rostad 
Laboratory Manager 
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LACANA GOLD INC. 
MEMORANDUM

TO: Wayne McClay DATE: February 20, 1987

FROM: Ritch Hall

SUBJECT: Cyanide recovery results from
drill cuttings

cc: B. Stannus
B. Gilmore 
H. Sobel 
File

INTRODUCTION

The basis for the following compilation is predominantly data 
generated from Lacana's drilling. A five foot assay interval was 
used throughout Lacana's drilling. The recovery percentage is the 
gold extractable by cyanide, from pulps, when compared to the total 
gold assays. Some of the results came from Cyprus/Amoco's drilling 
whereby rejects from their ten foot assay interval sample splits 
were subjected to bottle roll tests. These assay interval re
coveries were posted on the appropriate 20 foot assay composite used 
in the Gilt Edge reserve estimates and arithmetically averaged. 
Therefore, the gold recovery percentage is the average extraction of 
the assay intervals within a particular composite. These samples 
are exclusively from the Sunday pit area. Each cross-section panel 
is 100 feet apart through the pit area used by Lacana.

SUMMARY

Total number of composites sampled: 175
Mean Recovery: 79%

-Total number of oxide composites sampled: 147
-Mean Recovery: 81%

-Total number of mixed composites sampled: 25
-Mean Recovery: 74%

-Total number of sulfide composites sampled: 3
-Mean Recovery: 67%

Evaluation of computer data generated by Computing Associates 
and Wright Engineers indicates that approximately 75 percent of the 
material classified as oxide and mixed above the 5300+ level, is 
oxide.
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LACANA GOLD INC. 
MEMORANDUM 

TO: Wayne Mcclay 

FROM: Ritch Hall 

DATE: February 20, 1987 

cc: B. Stannus 

SUBJECT: Cyanide recovery results from 
drill cuttings 

INTRODUCTION 

B. Gilmore 
H. Sobel 
File 

The b a s i s for the following ccmpilation is pre dominantly d a t a 
generated from Lacana's drilling . A five foot assay interval was 
used throughout Lacana's drilling. The recovery percentage is the 
gold extractable by cyanide, from pulps, when compared to the total 
gold assays. Some of the results came from Cy prus/Amoco's drilling 
whereby rejects from their ten foot assay interval sample splits 
were subjected to bottle roll tests. These assay interval re
coveries were posted on the appropriate 20 foot assay composite used 
in the Gilt Edge reserve estimates and arithmetically averaged. 
Therefore, the gold recovery percentage is the average extraction of 
the assay intervals within a particular composite. These samples 
are exclusively from the Sunday pit area. Each cross - section p a nel 
is 100 feet apart through the pit area used by Lacana. 

SUMMARY 

Total number of composites sampled: 
Mean Recovery: 

- Total number of oxide composites sampled: 
-Mean Recovery: 

-Total numhPr of mixAd compos itPs saroplP. d: 
- Mean Recovery: 

-Total number of sulfide composites sampled: 
- Mean Recovery: 

175 
79 % 

147 
81 % 

25 
74% 

3 
67 % 

Evaluation of computer data generated by Computing Associates 
and Wright Engineers indicates that approximately 75 percent of the 
material classified as oxide and mixed above the 5300+ level, is 
oxide. 



DATA

Panel A-A1

Number of composites sampled: 2
Mean Recovery: 76%

-All composites considered oxide 

Panel B-B1

Number of composites sampled: 4
Mean Recovery: 71%

-Number of oxide composites: 2
-Mean mixed Recovery: 88%

-Number of mixed composites: 2
-Mean mixed recovery: 54%

Panel C-C

Number of composites sampled: 24
Mean Recovery: 75%

-Number of oxide composites: 16
-Mean Recovery: 74%

-Number of mixed composites: 8
-Mean Recovery: 79%

Panel D-D1

Number of composites sampled: 14
Mean Recovery: 79%

-Number of oxide composites: 9
-Mean Recovery: 81%

-Number of mixed composites: 4
-Mean Recovery: 82%

-Number of sulfide composites 1
-Mean Recovery: 51%

. - , 

DATA 

Panel A- A' 

Number of composites sampled : 
Mean Recovery : 

- All composites considered oxide 

Panel B- B' 

Number of composites sampled : 
Mean Recovery: 

- Number of oxide composites : 
-Mean mixed Recovery : 

-Number of mixed composites : 
-Mean mixed recovery: 

Panel C-C 

Number of composites sampled: 
Mean Recovery : 

- Number of oxide composites : 
- Mean Recovery : 

- Number of mixed composites: 
-Mean Recovery : 

Panel D- D' 

Number of composites sampled: 
Mean RP.covery: 

- Number of oxide composites : 
-Mean Recovery : 

-Number of mixed composites : 
-Mean Recovery : 

-Number of sulfide composites 
- Mean Recovery : 

2 
76% 

4 
71% 

2 
88% 

2 
54% 

24 
75% 

16 
74% 

8 
79% 

14 
79% 

9 
81% 

4 
82 % 

1 
51% 



Panel E-E'

Number of composites sampled: 29
Mean Recovery: 80%

-Number of oxide composites: 27
-Mean Recovery: 79%

-Number of mixed composites: 1
-Mean Recovery: 95%

-Number of sulfide composites: 1
-Mean Recovery: 73%

Panel F-F1

Number of composites sampled: 29
Mean Recovery: 78%

-Number of oxide composites: 25
-Mean Recovery: 78%

-Number of mixed composites: 3
-Mean Recovery: 77%

-Number of sulfide composites: 1
-Mean Recovery: 78%

Panel G-G'

Number of composites sampled: 49
Mean Recovery: 81%

-Number of oxide composites: 43
-Mean Recovery: 85%

-Number of mixed composites: 6
-Mean Recovery: 70%

Panel E-E' 

Number of composites sampled: 29 
Mean Recovery: 80% 

-Number of oxide composites: 27 
-Mean Recovery: 79% 

-Number of mixed composites: 1 
-Mean Recovery: 95% 

-Number of sulfide composites: 1 
-Mean Recovery: 73% 

Panel F-F' 

Number of composites sampled: 29 
Mean Recovery: 78% 

-Number of oxide composites: 25 
-Mean Recovery: 78% 

-Number of mixed composites: 3 
-Mean Recovery: 77% 

-Number of sulfide composites: 1 
-Mean Recovery: 78% 

Panel G-G' 

Number of composites sampled: 
Mean Recovery: 

-Number of oxide composites: 
-Mean Recovery: 

-Number of mixed composites: 
-Mean Recovery: 

49 
81% 

43 
85% 

6 
70% 



Panel H-H'

Number of composites sampled: 8
Mean Recovery: 68%

-Number of oxide composites: 7
-Mean Recovery: 73%

-Number of mixed composites: 1
-Mean Recovery 34%

Panel I-I1

Number of composites sampled: 5
Mean Recovery: 86%

-All composites considered to be oxide.

Panel J-J'

Number of composites sampled: 11
Mean Recovery: 88%

-All composites considered to be oxide.

- l 

,__ 

Panel H- H' 

Number of composites sampled : 8 
Mean Recovery : 68% 

-Number of o x ide composites: 7 
- Mean Recovery : 73% 

- umber of mixed composites : 1 
-Mean Recovery 34% 

Panel I - I ' 

Number of compos i te s sampled : 5 
Mean Recovery : 86% 

- All composites considered to be oxide . 

Panel J - J ' 

Number of composite s sampled : 11 
Mean Recovery : 88% 

- All composite s considered to be oxide . 



FRED H. LIGHTNER 
EAST 0024 W00DVIEW DRIVE 
SPOKANE WASHINGTON 99212 

(509) 928 - 8577

•February .1.3, 1987

l-lr. Wavne McClay 
Brohm Resources Inc.
Suite 1580
999 W. Hastings Street 
Vancouver, B.C.. Canada 
V6C 2W2

Re: GILT EDGE PROJECT - SUMNARY REPORT

Dear Wayne,

At Y'our request I have attempted to summarize my thouahts and 
suqqestions For Gilt Edqe. Although I was oriqinally retained to 
review the metallurgy, I have also been briefly exposed to the overall 
development concepts and will therefore? comment on the major project 
aspects:

Corpgrate..GgaIs and Ob 1ectjves...for..Gilt Edge

In the last few weeks I have heard the following priorities given for 
Gilt Edge:

A. Produce 50,000 oz. of gold annually
B. Realize production in 1987
C. Develop an overall conceptual plan which would enable the 

sulfide operation to be permitted as soon as possible.

Their are two major problems with the project as it now stands..

1, The A,B.. and C items above are not entirely compatible;.
2. The technical constraints of the project have not been 

considered as strongly as the financial objectives in the formulation 
of A,B, and C. I

I beleive Brohm should clearlv establish a 1-2-3 ranking for these 
objectives. When the most important item has been identified, then a 
program to acheive that goal can be aqressively pursued. Of equal 
importance is the appointment of a full time project manager to not 
only act as ramrod but. also to inform management of the technical 
r i s k s a s s o c i a t e d w i t h t h e a d o p t e d p r i a r i t i. e s.

Page 1
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1°·11~. We:1vne l•lcCl ay 
Brahm Resources Inc. 
Suite 1580 
999 W. Hastinqs Street 
Vancouver. B.C. Canada 
V!SC 2l>J:2 

FRED H. LIGHTNER 
EAST 8024 WOODVIEW DRIVE 
SPOKANE WASHINGTON 99212 

(509) 928 - 8577 

At Your request I have attempted to summarize my thou□ hts and 
suqqestions for Gilt Edge. Although I was oriqinally retained to 
review the metallurgy~ I have also been briefly exposed to the overall 
development concepts and will therefore comment on the major project 
aspect~;: 

In the last few weeks I have heard the followinq priorities given for 
Gilt Eciqe: 

f~. F'ir<"Jij11t:e 5•.),000 oz. o+ qo.ld ,=1nnuallv 
8. Realize production in 1987 
C. Develop an overall conceptual plan which would enable the 

sulfide operation to be permitted as soon as possible. 

Thi:?ir F.,u--e twc:1 HlqjC:W pn:Jblemi:; with thi:""? project c::1s :it. nol--'J stands. 

1. The A,B. and C items above are not entirely compatible. 
2. The technical constraints of the project have not been 

con5idered as strongly as the financial objectives in the formulation 
o-f A, B~ and C. 

I beleive Brahm should clearly establish a 1-2-3 ranking for these 
objectives. When the most important item has been identified, then a 
program to acheive that goal can be agressively pursued. Of equal 
importance is the appointment of a full time proiect manager to not 
only act as ramrod but also tc inform manaqement of the technical 
risks associated with the adopted priorities. 

i=•aqe 1 



In my opinion, the 50,000 oz. goal is unrealistically high with the 
current status o-f reserves and the existing pad constraints. With .time 
and additional work, production levels of that magnitude maybe 
possible -from heap leaching but not as a starting point.

I. also beleive that the chances o-f acheivinq production in 1987 are 
very slim.. Only with an all-out., immediate, concerted e-f-fort could 
this objective be acheived. Their are sd many activities involved with 
constructing and starting an operation and the project still does not 
have a manager or a detailed critical path schedule.

Ore Reserves

The current ore reserves indicate about 7,000,000 tons o-f proven 
mineable oxides. With more drilling I assume both oxides and sulTides 
will be moved to the proven category. My impression is that the 
delineation o-f the sul Tides will be time consuming and quite costly. 
The program to test the remaining potential should be developed in 
some detail to allow Brohm to establish the longer term schedule for 
the project. The current size of the mineable reserves, in my opinion, 
does not justify an annual production rate of 50,000 oz.

Metal 1urqy

The current, criteria of 70 7. recovery in 60 days of leaching is 
indicated -from laboratory tests and was used as an initial target -for 
order of magnitude economics. The 70 7. recovery should be viewed as an 
optimistic number. The following analyses are still pending and any or 
all of them cauId indicate the need to a11er the recovery pra j ectianI

1. Tailinq assays on recent column leach tests
2. Assay screen analyses of tailings
3. Final criteria -for heap lift height and days of leachino 

before new ore is placed on top.
4. Scale up -factor from lab to actual heap.

Econ omic_ Mode 1.

Enouqh data is available to begin to develop numerous "what if" cases 
for the economic model. The first item of business should be to 
determine not only how fast the oxides are to be treated to stand 
a 1 o n e econo m i c a .1. .1. y b u t perhaps m o r e i m p o r t a n 11 y h o w fast t h e y s haul d 
be treated to mesh with the longer term development plans. The current 
capital and operating cost data -from Wriqht must be modified. Several 
items of capital cost have apparently been double counted. Operating 
costs appear considerably low.

Even while paper studies are being conducted there are two critical 
items which, reqardless of treatment rate, will be required. Leach 
pads will have to be constructed and a contract miner will have to be 
selected. Although the miner will need final production schedules to

Page 2
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In my opinion, the 50,000 oz. goal is unrealistically high with the 
current status of reserves and the existing pad constraints. With time 
and additional work, production levels of that magnitude maybe 
possjble from hea~ leaching but not as a starting point. 

I also beleive that the chances of acheiving production in 1987 are 
very slim. Only with an all-out. immediate. concerted effort could 
this objective be acheived. Their are so many activities involved with 
constructinq and starting an operation and the project still does not 
have a manager or a detailed critical path schedule. 

The current ore reserves indicate about 7.000,000 tons of proven 
mineable oxides. With more drilling I assume both oxides and sulfides 
will be moved to the proven category. My impression is that the 
delineation of the sulfides will be time consuming and quite costly. 
The proqra1n to test the remaining potential should be developed in 
some detail to allow Brahm to establish the longer term schedule for 
the project. The current size cf the mineable reserves. in my opinion, 
does not iustify an annual production rate of 50.000 oz. 

Meta] l ut-qv 

The current criteria of 70 % recoverv in 60 days cf leaching is 
i. nd i cated ·from labor-- atory tests and vJas used as an in i. ti al ta,~get ·For
order of maqnitude economics. The 70 % recovery should be viewed as an 
optimistic number. The followinq analyses are still pendinq and any or 
all of them could indicate the need to alter the recovery projection: 

1. Tailinq assays on recent column leach tests 
2. Assav screen analvses cf tailings 
3. Final criteria for heap lift height and davs of leachino 

before new ere is placed on tap. 
4. Scale up factor from lab to actual heap. 

Economic _l'!Ddel_ 

Enouqi7 c:lat.,,, is ;:,vr.d 1 i=ibl e tci b~:::9 :i. n to develop nume1'"01.1~"' "vJhat i +" cases 
for the economic model. The first item of business should be to 
determine not onlv how fast the oxides are to be treated to stand 
alone economically but perhaps more importantly how fast they should 
be treated to mesh with the longer term development plans. The current 
capital and operatinq cost data from Wriqht must be modified. Several 
items of capital cost have apparently been double counted. Oper-ating 
costs appear considerably low. 

Even while paper studies are beinq conducted there are two critical 
items which, regardless of treatment rate, will be required. Leach 
pads will have to be constructed and a contract miner will have to be 
selected. Although the miner will need final production schedules to 
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bid the job 
preparation

properly, the development o-f a bidders list and the 
of bid documents could be started.

If you have questions or comments please contact me.

Yours- truly.

/

l-red H. Liqhtner

cc: F: itch H a 11 - LaCana

Rape 3

bid the job properly~ the development of a bidders list and the 
preparation cf bid documents could be started. 

If you have questions or comments please contact me. 

Yours- truly, 

Fred H. Liohtner 

cc: Ritch Hall - LaCana 

Paqe 3 
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FRED H. Ll'GHTNER 
EAST 8024 W00DVIEW DRIVE 
SPOKANE WASHINGTON 99212 

(509) 928 - 8577

February 1.3, 1987

hlr. Wavne McClay 
Brohm Resources Inc.
Suite 1580
999 W. Hastinqs Street 
Vancouver, D.C. Canada 
V6C 2W2

Re“. GILT EDGE PROJECT - METALLURGY PROGRAM FOR SULFIDES

Dear Wayne,

At Your request I have attempted to outline a conceptual metal 1 urcii cal 
proqram tor sulfide ores at Gilt Edqe. The purpose of the proqrain .is 
two-fold:

1. Develop the data required to select most economical -flowsheet 
to treat sulfide ores.

2. Obtain basic desiqn information to engineer processing plant.

Basicallv there are three common flowsheets which should be 
investigated; heap leachinq, flotation, and agitation leaching. The 
heap leachinq is a remote possibility and would onlv be considered in 
the event that either low qrade ores or poor recoveries would not 
•justify the higher capital investments needed for flotation or 
aqitation leachinq. If results from flotation and aqitation leachinq 
are poor a series of heap leach tests should be considered. Concurrent 
with the testinq, economic modelinq is a must. With sulfide ores it is 
easy to generate a metal 1urgical success and an economic failure. The 
metallurgical work should strive to produce gold as cheap as passible 
rather than maximise recovery. Usually, in flowsheet development, 
testwork results are analyized as they are obtained and used to 
determine the details and direction of subsequent testing. The pronram 
outlined is therefore general in nature and, depending on results, 
should be sub-ject to modification.

Samples

In order to select samples for testing the geological staff should 
attempt to quantify the number of geological oretypes and the

%
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Mr. Wavne McClay 
Brahm Resources Inc. 
Suite 1580 
999 W. Hastinqs Street 
Vancouv~r. B.C. Canada 
V6C 2W2 

FRED H. LIGHTNER 
EAST 8024 WOODVIEW DRIVE 
SPOKANE WASHINGTON 99212 

(509) 928 - 8577 

February 13~ 1987 

Re: GILT EDGE PROJECT - METALLURGY PROGRAM FOR SULFIDES 

At Your request I have attempted to outline a conceptual metalluraical 
proqram for sulfide ores at Gilt Edqe. The purpose of the proqram is 
b•mfold: 

1. Develop the data required to select most economical flowsheet 
to treat sulfide ores. 

2. Obtain basic desiqn information to engineer prccessinq plant. 

Basicallv there are three common flowsheets which should be 
investiqated; heap leachinq. flotation. and aqitation leaching. The 
heap leach1nq is a remote possibility and would onlv be considered 1n 
the event that Pither low qrade ores or poor recoveries would not 
iustifv the hiqher capital investments needed for flotation or 
aqitation leachinq. If results from flotation and aqitation leachinq 
are poor a series of heap leach tests should be considered. Concurrent 
with the testinq. economic modelinq is a must. With sulfide ores it is 
easy to qenerate a metallurgical success and an economic failure. lhe 
metallurgical work should strive to produce gold as cheap as possible 
rather than maximize recovery. Usually, in flowsheet development, 
testwork results are analvized as they are obtained and used to 
determine the details and direction of subsequent testing. The pro□ram 

outlined is therefore general in nature and, depending on results, 
should be subiect to modifi~ation. 

In order to select samples for testing the geological staff should 
attempt to quantify the number of geological □retypes and the 

F'aqe J. 
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approximate percentage of the mineable reserves that each oretype 
represents. Generally if there are a large number of samples a general 
composite can be used in screening tests and individual samples can be 
tested after 'flowsheet variables have been optimized. I-f there are 
less than" three significant samples then concurrent development of . 
each sample should be considered. Preliminary testing results on the 
variability of the oretypes can also assist, in the determination of 
h o w m a n y s a m p 1 e s t. a t e s t. Aft. e r t'h e flows h e e t. h a s bee n e s t a b 1 i s h e d :i. t 
is a good idea to select a series of samples (perhaps 10 to 15) which 
represent different areas of the deposit (depth, fringe areas, high 
grade, low grade) to insure there are no bad surprises when tested 
w :i t h t h e s e 1 e c t. e d f 1. o w sheet. A1 m o s t all n e e d s f o r m e t a 1 u r g i c a 1 t e s t. i n g 
can be satisfied from normal core. Big core or bulk samples would only 
be required if heap .Leaching at coarse size or pilot plant testing 
were being planned.

Opt, i mization_of_F1 a w s h e s t. V a r i a b 1 e s

Both flotation and agitation leaching will require the optimization of 
process variables. The best testing method usually consists of a set 
of tests where; all conditions are held constant and one item is varied 
to measure reponse. As an example a series of flotation tests could be 
run with identical flotation times and reagents and the only variation 
i n t hi e t e s t s w a u 1 d b e a m o u n t a f q r i n d i n q . W h e n t h e o p t i m u m g r i n d w a s 

established., it woi.il d be set as standard for subsequent' screening 
tests; of other variables. The following tables outline a proposed 
program to investigate major process variables for both agitaton 
leaching and flotation testing!

Page

approximate percentage of the mineable.reserves that each oretype 
represents. Generally if there are a large number of samples a general 
composite can be used in screening tests and individual samples can be 
tested after flowsheet variables have been optimized. If there are 
less than· three significant samples then concurrent development of 
each sample should be considered. Preliminary testing results on the 
variability of the □retypes can also assist in the determination of 
how many samples to test. After the flowsheet has been established ~t 
is a good idea to select a series of samples (perhaps 10 to 15) which 
represent different areas of the deposit (depth, fringe areas, high 
grade~ low grade) to insure there are no bad surprises when tested 
wjth the selected flowsheet. Almost all needs for metalurgical testing 
can be satisfied +rom normal core. Big core or bulk samples would only 
be required if heap leaching at coarse size or pilot plant testing 
~ere being planned. 

Both flotation and agitation leaching will require the optimization of 
process variables. The best testing method usually consists of a set 
of tests where all conditions are held constant and one item is varied 
to mea~ure rep □nse. As an example a series of flotation tests could be 
run with identical flot2tion times and reagents and the only variation 
in the tests would be amount of qrinding. When the optimum grind was 
e!'"'tabl i sh<-:.·c:l :• it would be '=='-E:t a~, ~-tandcffd frn,. sul:1s1-:.~quent' s,.c:1r•ee11i ng 
tests □ f other variables. The following tables outline a proposed 
program to investigate major process variables for both agitaton 
leaching and flotatjcn testing: 
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FLOTATION TESTING PROGRAM

VARIABLE TYPICAL RANGE OR STANDARD PROPOSED INITIAL TESTS

Gr i nd 30 to 710 V. minus 200 mesh a. 30 to 35 ’/. minus 200
S:i z e b» 45 to 50 7. minus 200

c. 60 to 65 7, minus 200
d. 75 to 80 7. minus 200

R o u o h e r 8 to 20 m i n u t e s One test w i. t h ■f 1 otat :L on
T i m e c a nee n trates separated

into 0 to 2. 2 to 4,
4 to 8. S to 15, and 
15 to 20 minutes.

Reagents Xanthates, Dithiophosphates Reagents'to try:
Z-6, A508. MIBC

pH 7 to 1 0 with lime or soda ash a. natural pH
b p l-l 8,5 with lime
c. p l-l 8.5 with soda ash
d „ pl-l 3.0 with lime

e. pH 10 with soda a s hi

Rearind 80 to nc: 7. minus 325 mesh a. 75 to 80 7. minus 325

‘dlZB b. 85 to 90 7. mi nus 325
c. 95 to 100 7. minus 32

Cleaninq 2 staq £3 cr a. 1 s tage
Staqes b „ 2 stape

c:.. 3* 15•tage

Leaching of 24 to 48 hours with 5 to 10 a. 24 hr, 5 pound NaCN
Concentrate pound per ton NaCN @ pH at 3.0 b» 24 h r ,, 3.0 p o u n d N a C N

c. 48 hr, 5 pound NaCN
d. 48 hr,10 pound NaCN
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Gr-ind 
Size 

F::oug h e1-

T i me 

F:ea□ ents. 

pH 

Re91r ind 
Si:ze 

Cleaninq 
Stc:~oes 

L.eac:h i. nq of 
Ccincentr-1ate 

FLOTATION TESTING PROGRAM 

TYPICAL RANGE OR STANDARD 

30 to 70 % minus 200 mesh 

D l:<J 2c, m:i. nut(•:?S 

PF=:OPOSED I 1\11 T IAL TESTS 

a. 3() to 35 ·1 ,. minu= 2c)() 

b. 45 ta 50 i: minus 200 
c. 6(l to 65 •.·' minus 2()(, ,. 
cl • ·75 tc E:1(1 i.'. mi nus 200 

One test with flotation 
concentrates separated 
into Oto 2. 2 to 4. 
4 to 8. 8 to 15, and 
15 to 20 minutes. 

Xanthates, Dithiophosphates Reagents·to try: 
Z-6~ A.2(18. MIBC 

7 to 10 with lime or soda ash a. natural pH 

80 to 95 % minus 325 mesh 

-~ staqe~. 

24 to 48 hours with 5 to 10 
pound per ton NaCN@ pH at 10 

b. pH 8.5 with lime 
c. pH 8.5 with soda ash 
d. pH 10 with lime 
e. pH LO with soda ash 

a .• 75 to gn "I minus 325 ,. 
b. 8,::' ,..I to 90 :t:. minus 7,-.c: 

. ..;,,.::,.,J 

c. 95 to 10(! i: minus 325 

a. 1 stage 
b. :2 stc1qe 
C: .. --:~ ~-· sta19e 

a. 24 h1r, 5 pound l'l.;;1Cl\l 
b. :24 hr·~ 10 pouncl l\laCI\I 
c. 48 hr~ ,::- pound NaCl'l ..J 

d. 48 hr~ 10 pound NaCN 



AGITATION LEACHING PROGRAM

VARIABLE TYPICAL RANGE OR STANDARD PROPOSED•INITIAL TESTS

Gr i nd 30 to 70 7. minus 200 mesh a. 30 to 35 '/. minus -200
Si z e b. 45 to 50 7. minus 200

c. 60 to 65 7. minus 200
d 75 to SO 7m minus 200

Leach 16 to 72 hours a.. 12 hours
Ti me b.. 24 hours

c. 48 hours
d. 96 hours

Leach 0.5 to 3.0 pound per ton NaCN a. 0.5 pound NaCN. pH=10
Reagents pH o-f iO b „ 1.0 pound NaCN. pH=10

c. 2.0 pound NaCN , - pl-!~ 10

P r e t r e a t m ent. Ox i d i z e w 11 h h yp o c h o I or i. t e or a.. Ox i dizinq test / NaOCl
peroxide b. 0x 1 d:i. 7. :i. nq test / 1-1202
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Gr-ind 
C:. 
• ::,12e 

l...e2:\c 1·1 
Time 

Leach 
F:<-2aqents 

AGITATION LEACHING PROGRAM 

TYPICAL RANGE OR STANDARD PROPOSED· INITIAL TESTS 

30 to 70 % minus 200 mesh a. 3(, to -·c::-. .::,w 1/. mi. nus ·200 
b . 45 to 50 1: tni nus 200::, 
c. l:,O to 65 % minus :200 
d. 7::i ·t: CJ 80 '1/. minus '.200 

16 to a. J. 2 ho1..ws 
l::1 .. 24 hour-s 
c. 48 hou1rs 
d. 96 hours 

C,.5 to 3.0.:, pound per- ton NaCM a. 0.5 pound NaCN~ pH==lO 
pH of 10 b. 1.0 pound NaCN, pH=!O 

c. 2.0 pound NaCN,- pH=lO 

Pretreatment Oxidize with hypochclorite or a. Oxidizing test/ Na□Cl 
b. Oxidizinq test; H2□2 

P,,19e •'.I-



Data Required for Process Engineering

A list of the data required to properly design the process -facilities 
is presented below. This data should be gathered during the testing 
program:

E<ul k density of ore for general material handling
Angle of repose for materials handling
Bulk density of ore for pulp calculations
Bond work indices for grinding
Abrasion indices for wear estimates
Settling tests for thickener sizings
Filtration tests for filter sizing

solids of major process streams for material balances 
Ret.en t i on t i mes for- a 1 1 un .i. t oper a tion s 
GI'" i. nd si z es for mi 11 sizi ng s
Weight 7. distributions; throughout -flowsheet 
Over-all metal 1urgy

If you have questions or comments please contact me.

Yours truly

Fred H. Liqhtner

cc: F;itch l-lall - LaCana
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Data Required for Process Engineering 

A list of the data required to properly design the process facilities 
is presented below. This data should be gathered during the testing 
pn:ig,~ am: 

Bulk density of ore for general material handling 
Angle of repose for materials handling 
Bulk density of ore for pulp calculations 
Bond work indices for grinding 
Abrasion indices for wear estimates 
Settling tests for thickener sizinqs 
Filtration tests for filter sizing 
% solids of major process streams for material balances 
Retention times for all unit operations 
Grind sizes for mill sizings 
Weight% distributions throughout flowsheet 
Over-all metallurgy 

If vow have questions or comments please contact me. 

Yours truly~ 

Fred H. Lightner 

cc: F:itch Hall. - LaCana 
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FRED H. LIGHTNER 
EAST 8024 WOODVIEW DRIVE 
SPOKANE WASHINGTON 99212 

(509) 92S - 8577

Janusry 24, 1987

Mr. Wayne McC]ay 
Brohm Resources Inc. 
Suite 1580
999 W. Hastinqs Street 
Vancouver, B.C. Canada 
V6C 2W2

Re: GILT EDGE - ORDER OF MAGNITUDE ECONOMICS

Dear Wayne,

I have attempted to run order of magnitude economics for several 
alternatives for Gilt Edge. At this stage the data is preliminarv and 
the results are only presented to provide food for thought for our 
optimization planning. The Basecase should correspond to to Wright’s- 
and can be used as a benchmark for comparison when their initial phase 
is completed. At that time a "brainstorming session" to finalize the 
scope of work for optimization and feasibility is probably worthwhile. 
A brief verbal description of each alternate examined, a summary table 
of major economic indicators, and the computer print out sheets for 
each alternate are presented:

DESCRIPTION OF CASES

basecase

The basecase assumes a 2,000,000 million ton per '/(ear ore treatment 
rate. The oxide ore reserves above the 5240 (approximate) level at a
0.015 cut off were used in the production scheduling. A total of
7.036,000 tons of ore at an average grade of 0.03(5 oz. / ton and a 
stripping ratio of 0.77 were considered. Besides the initial leach 
pad. a second leach pad will, be constructed in 1989 to contain all of 
the reserves.

Case J

Page 1
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Mr. Wavne McCJay 
Brahm Resources Inc. 
Suite 1580 
999 W. Hastinqs Street 
Vancouver~ B.C. Canada 
~.J6C 2l•l2 

FRED H. LIGHTNER 
EAST 8024 WOODVIEW DRIVE 
SPOKANE WASHINGTON 99212 

(509) 928 - 8577 

Re: GILT EDGE - OF'.DEP OF l·IAGI\IITUDE ECOl~OMICS 

Dear !,,Jayne, 

I have attempted to run order of magnitude economics for several 
alternatives for Gilt Edge. At this stage the data is preliminarv and 
the results are only presented to p~ovide food for thought for our 
optimization planning. The Basecase should correspond to to Wright's 
and can be used as a benchmark for comparison when their initial phase 
is completE~d. At that time a "brain:=,torming session" to finalize the 
=:-CClpe of \,JQtrl.,: fotr Clptim.ization and fec1sibility is pt'" □bablv ltJCJl'"th1tJhile. 
A brief verbal desct'"iption of each alternate examined, a summary table 
of major ~conomic indicators 1 and the computer print out sheets for 
each alternate are presented: 

DESCRIPTION OF CASES 

The basecase assumes a 2,000,000 million ton per year ore treatment 
rate. The oxide ore reset'"ves above the 5240 (approximate) level ~t ~ 

1). 015 c1.1t cJ·f-f'. i,1e1·-e used in t~·,e p1-oclucti. on scheduJ i ng. A total of 
7.036,000 tons of ore at an average grade of 0.035 or./ton and a 
strippino ratio of 0.77 were considered. Besides the initial leach 
pad. a second leach pad will be constructed in 1989 to contain 211 of 
the , .. ese:1' ves. 



Case 1 assume?; a 1,375.000 million ton per year ore treatment rate.
The oxide are reserves above the 5240 (approximate) level at a 0.03(0 
cut off were used in the production scheduling. A total of 3,551,000 
tons o-f ore at an average grade o-f 0.048 02./ton and a stripping ratio 
of 2.61 were considered. The initial leach pad will contain all the 
ore and a second pad will not be required.

Case 2

Case 2 assumes a 1,500,000 million ton per year upgraded ore treatment, 
rate. The oxide ore reserves above the 5240 (approximate) level at a 
0.015 cut off were used in the production scheduling. A total of
7,036,000 tons of ore at an average grade of 0.035 02./ton and a 
stripping ratio of 0.77 were considered. The ore will be screened at 
approximately 4 inch size . The oversize will contain 25 7. of the 
weight and 6 7. of the gold and will be rejected as waste. The upgraded 
undersize will be heap leached. The rejection of screen oversize will 
raise the effective stripping ratio to 1.36 and upgrade the leach feed 
by a factor of 1.25. These estimates were taken from one assay screen 
analysis of recent column leach tests

Case 3

Case 3 assumes a 2,000,000 million ton per year upgraded ore treatment 
rate. The oxide ore reserves above the 5240 (approximate) level at a 
0.010 cut off were used in the production schedulino. A total of 
8,356,, 000 tons of ore at an average grade of 0.031 oz./’ton and a 
stripping ratio of 0.48 were considered. The ore will be screened at 
approximately 4 inch size . The oversize will contain 25 7. of the 
weight and 6 7. of the gold and will be rejected as waste. The upqraded 
undersize will be heap leached. The rejection of screen oversize will 
raise the effective stripping ratio to 0.97 and upgrade the leach feed 
by a factor of 1.25. These estimates were taken from one assay screen 
analysis of recent column leach tests

Case .4..„and 4a

Cases 4 and 4a are variations of the Basecase which were run to equate 
capital and operating costs. In Case 4 the capital was; raised bv $ 2 
million dollars and the operating cost was lowered bv $ 0.44 per ton 
of ore to acheive the same Net Present Values as the base case. In 
Case 4a the operating cost was raised by 5 0.50 per ton of ore and the 
capital cost was lowered bv * 2.2 million to acheiye the same Net 
Present Values as the base case. It appears that & 1 million in

Page

Case 1 assumes a 1,375,000 million ton per year ore treatment rate. 
The oxide ore reserves above the 5240 (approximate) level at a 0.030 
cut off were used in the production scheduling. A total of 3,551,000 
tons of ore at an average qrade of 0.048 oz./ton and a stripping ratio 
of 2.61 were considered. The initial leach pad will contain all the 
ore and a second pad will not be required. 

Case 2 assumes a 1,500,000 million ton per year upgraded ore treatment 
rate. The oxide ore reserves above the 5240 (approximate) level at a 
0.015 cut off were used in the production scheduling. A total of 
7.036,000 tons of ore at an average grade of 0.035 oz./ton and a 
stripping ratio of 0.77 were considered. The ore will be screened at 
approximately 4 inch size. The oversize will contain 25 % of the 
weight and 6 % of the qold and will be rejected as waste. The upgraded 
undersize will be heap leached. The rejection of screen oversize will 
raise the effective stripping ratio to 1.36 and upqrade the leach feed 
by a factor of l.25. These estimates were taken from one assay screen 
analysis of recent column leach tests 

Case 3 assumes a 2,000,000 million ton per year upgraded ore treatment 
rate. The oxide ore reserves above the 5240 (approximate) level at a 
0.010 cut off were used in the production schedulina. A total of 
B,356,:000 tons of ore at an averaqe grade of 0.031 oz./ton and a 
strippino ratio of 0.48 were considered. The ore will be screened at 
approximately 4 inch size. The oversize will contajn 25 % of the 
weiqht and 6 % of the qold and will be rejected as waste. The upqraded 
undersize will be heap leached. The rejection of screen oversize will 
raise the effective strippinq ratio to 0.97 and upgrade the leach feed 
by~ factor of 1.25. These estimates were taken from one assay screen 
analysis of recent column leach tests 
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Cases 4 and 4a are variations of the Basecase which were run to equate 
capital and operatinq costs. In Case 4 the capita] was raised bv S 2 
million dollars ~nd the operatinq cost was lowered bv $ 0.44 per ton 
of ore to acheive the same Net Present Values as the base case. Jn 
Case 4a the operati no cost l•Jas raised by $ 0. 50 per~ ton of ore and the 
capita] cost wns lowpred bv $ 2.2 million to acheiy~ the same Net 
Present Values a~ the base case. It appears that~ l million in 



capita] cost equates to approximately $ 0.22 to $ 0.23 per ton in 
operating costs.

GILT EDGE ECONOMICS 3UMI1 ARY 
H $ 400 GOLD PRICE

COSTS NPV NF'V CASH
CASE CAPITAL OPERATING @ 20 7. @ 15 v COST

<$ HI-1) ($/T0IM) >$ MM) ($ MM) ■:$/oz)

Base $8.0 $5.62 $3.4 $5.0 257

1. $4.4 $7.83 $3.0 $4. 1 262

$6.2 $6. 67 $4.7 $ 6.3 247

3 $7.2 $6.20 $4.4 $6.0 257

4 $10. Ci $5. 18 $3. 4 $5.0 240

4a $5.8 $6.12 $3.4 $4.8 277

If you have questions or comments pi ease contact me.

Yours truly.

Fred H. Lightner

end osures
cc: Ritch Hall - LaCana

Pane

capital cost equates to approximately$ 0.22 to$ 0.23 per ton in 
ope,~ati ng cost: .. 

GILT EDGE ECDI\IOMICS SUl·1MAHY 
I£! ~; 400 GOI_D F'fl I CE 

COSTS NPV NF'V CASH 
CASE CAF'ITAL OPEt:;;ATING IE! 20 '1/. IE! 15 '1/. COST 

($ l·WI) ($/TON) ($ 1'11'1) ( ~; MM) ( 1i/OZ) 

Base $8.0 $5.62 ~;:3;. 4 $5.0 257 

l. $4.4 $7.83 $3.0 $4. 1 262 

2 '$6. 2 $6.67 $LI .• 7 <!>l,., 3 247 

-::-~· $7.2 $6.20 $4.4 $6.0 257 

4 $1(1.() $5. 18 $3 .. q $~LO 240 

4a $5.8 $6. 12 !li3.4 1i4. 8 277 

If you have questions or comments please contact me. 

Fred H. Lightner 

enclosures 
cc: Ritch Hall - LaCana 
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GILT EDGE PROJECT
COST DETAILS'
JANUARY 23. 19S7

BASE CASE.

TONS OF RESERVE
TOWS ORE PER YEAR
STRIPPING RATIO
TONS WASTE PER YEAR
TOTAL TONS YEAR

7.036.000 
2.000,000

. 77
1.540.000
3.540.000

LEACH AREA REQUIRED IN SQUARE FEET
PROCESS GRIT © 1/10 AREA © 0.005 GPH/SQ. FT.
POND CAPACITY TOTAL © 14 DAY STORAGE

2,03.0, 236 
1,005 

20,263,680

FEASIBILITY COST
POWER COST (ALLOWANCE)
WATER COST (ALLOWANCE)
ACCESS ROAD UPGRADE (ALLOWANCE)'
LEACH PAD CONSTRUCTION © $ 2.40 PER SQ. FT. 
PROCESSING PLANT © $ 1250 PER GFT1
PONDS © $ 0.04 PER GALLON
LAB. OFFICE, ETC.

$250.000 
$ 150,000 
$200,000 
$150,000 

$4,824,686 
$1,256,429 

$810,547 
$314, 3.07

TOTAL CAPITAL COST 
< EXCLIJDING WORK ING CAP ITAL)

$7,955,769

WORKING CAPITAL

OPERATING (4/ton ore)

$3,749,333

Nine Ore
Mini no Waste
Heap Building
Process!na
G S< A

$ 1.20 
$.92 
$. 50 

$2.50 
$. 50

Total $5.62Total

TONS OF 1:::ESERVE 
TONS ORE PER YEAR 
STRIPPJ.NG RATIO 
TOI-JS vJA!:,TE PEF< YEAH 
TOTAL TONS YEAR 

GILT EDGE PROJECT 
COST DETAILS 
JANUARY 23. 1987 

LEACH AF-:EA F:EGlU I Fi ED I hi SQUAF:E FEET 
PROCESS GPM@ 1/10 AREA@ 0.005 GPM/SQ. FT. 
POND CAPACITY TOTAL@ 14 DAY STORAGE 

FEASIBILITY COST 
POWER COST (ALLOWANCE) 
WATER COST (ALLOWANCE) 
ACCESS ROAD UPGRADE CALLOWANCEi 
LEACH PAD CONSTRUCTION@$ 2.40 PER SQ. FT. 
PROCESSING PLANT@ S 1250 PER GPM 
PONDS@$ 0.04 PER GALLON 
LAB. OFFICE~ ETC. 

TOTAL CAPITAL COST 
(EXCLUDING WORKING CAPITAL) 

OPERATING (~/ton ore) 

l•li ne Dre 
1~1j ni n<;J l>Jaste 
Hr!,::•p Etl.l i l d:i. nq 
Processina 
G ~,. A 

l otc:d 

BASE CASE 

7, 03/.,~ ooc, 
2: 0(10, 000 

. 77 
l,540,000 
::::.~ 540: 000 

2!0l0,286 
1: 005 

20,263.680 

$250,000 
$l50,000 
$:200,000 
$150,000 

$4~824,686 
$1,256,429 

$810,547 
~;31,,:1 :• 107 

$7~955~769 

!f; 1.. :2c, 
$.92 
·$ .. 5(1 

$2.50 
$.50 



GILT EDGE PROPERTY 
BASECASE

(ALL 4 IN THOUSANDS)

ASSUMPTIONS
GOLD PRICE 400 4/az

OPERATING COST PER TON Or ORE 5.62 4/TON
NET PRESENT VALUE <3 20/. 3413 4 000
NET PRESENT VALUE © 15/ 4977 4 000

CASH COST TO PRODUCE OZ. OF AU 257 4/OZ

PRODUCTION DATA 1987 1988 1989 1990 1991 TOTAL

TONS ORE MINED (000) 500 2. 000 2.000 2. 000 536 7. 036
STRIPPING RATIO . 77 . 77 .77 . 77 . 77 . 77
TONS WASTE MINED (000) 3B5 1.540 1.540 1.540 413 5.418
GOLD GRADE OF ORE (OZ./TON) . 035 .035 . 035 . 035 . 035 . 035
07.. GOLD TO BE RECOVERED 12.250 49.000 49.000 49.000 13.132 1.72. 382
OZ. GOLD ACTUALLY RECOVERED 2.042 49.000 49.000 49.000 23.340 172.382
OZ. GOLD IN INVENTORY 10.208 10.208 10.208 10.208 0

REVENUES

GOLD REVENUE 4817 419.600 419.600 *•19.600 49.336 468.953
REFINING FEES 43 474 474 474 435 4259
NET REVENUE 4814 419.527 419.527 419.527 49.301 468.694
ROYALTY 465 4582 4391 4391 4186 41.6J4
REVENUE AFTER ROYALTY 4749 418.945 419.136 419.136 49.115 467.080

OPERATING COSTS 42.810 411.240 411.240 411.240 43.01? 439.542

OPERATING INCOME (47.061) 47.705 47.896 47.896 46.103 427.538
DEPRECIATION 4565 42.262 42.262 42.262 4606 47.956
SOUTH DAKOTA SEVERANCE TAX 416 *826 4843 4841 4626 43.151
DEPLETION 40 41.814 41.878 41.878 4l,395 *6.9fao
TAX LOSS CARRYFORWARD (41.600) (44.243) (41.440) 40 40
TAXABLE INCOME (44.243) (41.440) 41.475 42.915 43,476 42.182
FEDERAL TAX © 46/ 40 40 4678 41.341 * 1.599 43.618
INCOME AFTER TAX (44.243) (41.440) 4796 41.574 41.877 (41.43ii
TAX LOSS CARRYFORWARD (41.600) (44.243) (41.440) 40 *0
DEPRECIATION 4565 42,262 42.262 42,262 4606 47.956
DEPLETION 40 *1.814 41.878 41.878 *1.395 4t>. 966

CASH FLOW (42.078) 46.879 *6.376 45,714 43.878 420,769
CAPITAL EXPENSE 43.556 42.400 .. 47.956
WORKING CAPITA1 43.749 (43.749) 40
NET CASH FLOW (41.1.383) *6.879 43.976 45.714 ■47,627 *•12. 813
CUMULATIVE CASH FLOW '.ill .383) (44.504) (4528) 45.186 412,813

ASSUMPTJONS 

GILT EDGE PROPERTY 
BASE.CASE 

CALL$ IN THOUSANDSi 

GOLD PRlCE 400 
OPERATING COST PEF: TON OF ORE 5.62 

NET PRESENT VALUE @ 20Y. :;';413 
NET PRESENT VALUE @ 15i. 4977 

CASH COST TO PRODUCE oz. OF AU 257 

PRODUCTION DATA 1987 1988 

TOl~S DRE MINED ((100) 5(1(1 2. O(l(l 
STRIPPING RATIO .77 .77 
TONS WASTE 11IMED (000) 385 1.540 
GOLD GF:ADE OF ORE <DZ. /TON) .(135 .035 
oz. GOLD TO BE RECO'-.IERED 12" 25(1 49,(J(l(l 

oz. GOLD ACTUALLY RECOVERED 2.042 49,000 
oz. GOLD lN JN\JENTORY l(t, 208 10.208 

REVENUES 

GOLD REVENUE 9;917 II> 19. 60(• 
REFINING FEES 1;3 $74 
NET REVENUE $814 $19.527 
ROYALTY $65 9,582 
REVENUE AFTER ROYALTY <!>749 $18.945 

OPERATING COSTS '1>2.810 9,11.240 

OPERATJNG JNCOl1E C 'l>'.'i'. 061 > <J,7. 7,:,5 
DEPRECIATION cJ.565 $2,.26~ 
SOUlH DAI.OTA SEVERANCE TAX U,16 '£826 
DEPLETIOM $0 $1. 814 
TAX LOSS CARF:YFOJ::l>JAF:D ( g; J • 6(1(1) ($4.243) 

TAXABLE INCOt-lE ($4.243) ($1.440) 
FEDERAL TAX ·~ 4c,Y. $(1 i,(1 

ll>JC011E AFTEF: TAX ( $4. 24::', l ($1.44(1) 

TAX LllSS CARRYFORWARD ($1.600) ($4. 2-'13) 
DEPRECI All OM 'L565 42,262 
DF.:PLETION $0 $I. 814 

C{.';SH FLOt•J (!/o:?.,(•78i ~,6. 87"i' 
CAt=-17 AL EXPEI\JSE $3.556 
l>!ORl""JNG C.APJTi:-.1 1,:,,749 
l~ET CASH Ft.Ql,J (<J,JJ .Z:,83) $6.87'1 
CIJ/•IIJLA TI VE' CASH FL.Ol•J ( $ J l • :!,83) (!IA.504) 

$/OZ 
$/TON 
$ 000 
$ 000 
$/OZ 

1989 !990 1991 TOTAL 

2. (J(I(, 2,0CtO 536 7. (136 
.77 .77 .77 .77 

1. 540 1.540 413 5.418 
.035 .035 .(135 . (135 

49.CtOO ..:j.9, (to)(J 13!' .t32 l72.3E12 
49.000 49.000 23. '.;',40 172.382 
10.208 !(>, 208 0 

$19,60(1 9,19. 600 $9,336 '.1>68.953 
$74 $74 $35 $259 

$19.527 $19.527 $9,301 $68. 69•l 
<!>391 $391 $l86 9d. 614 

$19. 136 $19. !36 $9.115 io67. 08(• 

'1>1 1. 240 'l>ll.240 s3,n1? $39.542 

$7.896 'l,7.896 <J,6, J03 $27. 5:,e, 
S.2.262 '.!:2.262 $606 $7.956 

$84J $841 $626 $3. 151 
$1. 878 'l>l .878 $1. ~q5 $6.9bo 

i$J. 44()) $0 $0 
$1. 475 $2.915 $3,476 g,::.10'.? 

'1,678 $I. 34 l $j. 599 $3,618 
$796 9.1.574 $J.077 ($1. 43f I 

($1. 44(1) $() $0 
$2,262 g,2. 26? <!>l,C!l, ~;7. 95l, 
<1,1. 878 $1. 878 $!..395 1>o.96b 

;t.6,.376 !li5" 714 $~;. 878 ,1,2c,. 71i,9 
~2. '11)0 'h7. 9't,6 

($3.749i ~1.-:, 
$3.976 $:'.;. 714 !li7 .,t.,:::.7 1, 12. 8 J :', 

{ ~,528) $5.lBb i,1.2.sn 

: . • . . • -- ~ ,( • • t. • • ;. - ' -.. f ~ • ' ' • • • 

, • • , • • • - • • ~ ,. ..... ,.. • ~ • .. .... ... - : • :·:.: f t 

~ . . .· - - .. ,: . .. ~ . . . - . . . . . . - . ,, . . . - . -
.; . : __ . '._ . . . , .. ' _·, : ,, ' ....... _-.' . .. . . },":.::"):"·--· ;_:_.-·. . ' .. , ... 



GILT EDGE PROJECT
COST DETAILS
JANUARY 23. 1987

CASE 1

TONS OF RESERVE
TONS ORE PER YEAR
STRIPPING RATIO
TONS WASTE PER YEAR
TOTAL TONS YEAR

3.551.000
1.375.000 

2.61
3.588.750
4.963.750

LEACH AREA REQUIRED IN SQUARE FEET
PROCESS GPIT © 1/10 AREA © 0.005 GPN/5Q. FT.
POND CAPACITY TOTAL © 14 DAY STORAGE

1014.573 
507

10,226,880

FEASIBILITY COST
POWER COST •:ALLOWANCE)
WATER COST (ALLOWANCE)
ACCESS ROAD UPGRADE (ALLOWANCE)
LEACH PAD CONSTRUCTION © $ 2.40 PER SQ. FT. 
PROCESSING PLANT © $ 1250 PER GFM
PONDS © $ 0.04 PER GALLON
LAB, OFFICE, ETC.

$250.000 
$ 150,000 
$200,000 
$ 150,000 

$2,434,971 
$634,107 
$409,075 
$158,527

TOTAL CAPITAL COST 
(EXCLUDING WORKING CAPITAL)

$4,386,68 3

WORKING CAPITAL

OPERATING (4/ton ore)

$3.589,667

Mine Ore $ :i. „ 20
Mini no Waste
Heap Buildino
Process!no
5 if. A

$3. 13 
$. 50 

$2., 50 
$. 50

Total $7.83Tote 3

TONS OF RESEF:'-.IE 
TONS ORE PER YEAR 
STRIPPING F:ATIO 
TOI\IS !.1Jr~STE PEI::: YEAR 
TOTAL TOI\IS YEAR 

GILT EDGE PROJECT 
COST DETAILS 
,J Al~UAF<V ?::::: ~ l. 9E!7 

LEACH AF:EA F:EC1U I 1:::ED I 1\1 SDUARE FEET 
PROCESS GPM@ 1/10 AREA@ 0.005 GPM/SQ. FT. 
POND CAPACITY TOTAL@ 14 DAY STORAGE 

FEASIBILITY COST 
POWER COST (ALLOWANCE) 
WATER COST <ALLOWANCE> 
ACCESS ROAD UPGRADE (ALLOWANCE> 
LEACH PAD CONSTRUCTION@$ 2.40 PER SQ. FT. 
PF:OCE!3S I NG PLANT 1~ $ l. 250 F'I::~~: G1=·11 
PONDS@$ 0.04 PER GALLON 
LAB, OFFICE. ETC. 

TOTAL CAPITAL COST 
(EXCLUDING l•JOl::::f::: I 1,JG CAPITAL) 

[;JCJF:l:.:11,m CAPITr.'.:)I... 

OPERATING C~/ton ore) 

M:i ne Ch"·<:~ 
Mini no t,.Jaste 
Heap Bujldino 
Fr· oc es~.i no 
G 1~:t. t-=:: 

Totr.1] 

CASE l 

3,551, (iQ(, 

. 1. :::::75, 000 
2.61 

3. 5El!:l, 750 
4,96-:::.:~750 

1, 0 l 4,571 
507 

10,226,880 

$250,000 
it; l5Ci, 000 
~;200~ 000 
$150,000 

$:2 ,, 4-:::_;4. ~ 97 l 
$62:A, 107 
$409, (,75 
!!;158, 527 

-~4-, 386, 68:1 

~i:I,., 20 

4;. 50 
$:'. 0 5,.) 

··-- r-· ... 
·;t,; .. .:.,i) 

$7.83 



GILT EDGE PROPERTY 
CASE 1

(ALL $ IN THOUSANDS)

ASSUMPTIONS
GOLD PRICE 400 $/0Z

OPERATING COST PER TON OF ORE 7. 83 4/TON
NET PRESENT VALUE @ 207. 2960 * 000
NET PRESENT VALUE & 157. 4110. $ 000

CASH COST 'TO PRODUCE GZ. OF AU 262 $/0Z

PRODUCTION DATA 1987 1988 1989 1990 TOTAL

TOMS ORE MINED (000) 350 1,375 1,375 451 3, 551
STRIPPING RATIO 2.61 2. 61 2. 61 2. 61 2.61
TONS WASTE MUTED (000) 914 3,589 3,589 1, 177 9,268
GOLD GRADE OF ORE (OZ./TON) . 048 . 048 . 048 . 048 . 048
OZ. GOLD TO BE RECOVERED 11,760 46,200) 46,200 15,154 119,314
OZ. GOLD ACTUALLY RECOVERED 1,960 46,200 46,2)00 24,954 1 19,314
OZ. GOLD IN INVENTORY 9,800 9,800 9,800 0

REVENUES

GOLD REVENUE $784 $18,480 $18,480 $9,981 $47,725
REFINING FEES $3 $69 $69 $37 $179
NET REVENUE $781 $18,411 $18,411 $9,944 $47,546
ROYALTY $62 $561 $368 $199 $1,191
REVENUE AFTER ROYALTY $719 $17,849 $13,042 $9,745 $46,356

OPERATING COSTS $2,740 $ 10, 7 6) 6 $ 10), 766 $3,531 $27,804

OPERATING INCOME ($2,022) $7,0)83 $7,276 $6,214 $1.8,551
DEPRECIATION $432 $1,699 $1.699 $557 $4,387
SOUTH DAKOTA SEVERANCE TAX $ 16 $799 $814 $651 $2,280
DEPLETION $0 $1,795 $ 1,859 $ 1,492 $5,146
TAX LOSS CARRYFORWARD ($1,600) ($4,070) ($1,279) o
TAXABLE INCOME ($4,070) ($1,279) $1,625 $3,514 ($211)
FEDERAL TAX ra 467. $0 $0* $747 $1,616 $2,364
INCOME AFTER TAX ($4,070) ($1,279) $8 TV $1,897 ($2,575)
TAX LOBS CARRYFORWARD ($1,600) ($4. C)70>) ($1,279) $0)
DEPRECIATION $432 $1.699 $1,699 $557 $4,387
DEPLETION 4> O $1,795 $1,859 $1.492 $5,146

CASH FLOW ($2038) $6,284 $5,714 $3,946 $13,907
CAPITAL EXPENSE $4,387 $4,387
WORKING CAPITAL $3,590 ($3,590)
NET CASH FLOW ($ 1.0,015) $6,284 $5,71.4 $ 7. 5 3 6 $9,5.20
CUMULATIVE CASH FLOW ($ 10,0 i 5) ($3.730) $1,984 $9,520

GILT EDGE PROPERTY 
CASE l 

( ALL $ I 1,J THOUSAI\IDS) 

ASSUMPT I Ob.JS 
GOLD PRICE 

OPERATING COST PER TON OF ORE 
NET PRESENT VALUE@ 20% 
NET PRESENT VALUE@ 15% 

CASH COST TO PRODUCE OZ. OF AU 

PRODUCTION DATA 

TOI\IS OF~E t1 I 1\11:::D < 000) 
STRIPPING RATIO 
TONS l>JASTE l'1 II-JED ( 000) 
GOLD GRADE OF ORE COZ./TON) 
OZ. GOLD TD BE RECOVERED 
OZ. GOLD ACTUALLY RECOVERED 
OZ. GOLD IN INVENTORY 

F~EVEI\IUES 

GOLD REVENUE 
F1EFINING FEES 
NET RE.VENUE 
ROYALTY 
REVENUE AFTER ROYALTY 

DPEF:AT 11\IG C08Tt; 

OPERAT 11,JG I I\ICOf·1E 
DEF·F:EC I(.\ TI 01\I 
SOUTH DAKOTA SEVERANCE TAX 
DEF'LET I QJ,J 
TAX LOSS CARRYFORWARD 
TAXABLE lNCDHE 
FEDERAL TAX@ 46% 
I NCDME (.~FTEr:: Tr:.:,>: 
TAX ~oss CARRYFORWARD 
DEPF:EC l AT I Ohl 
DEi=•LET I O!\J 

CASH FLCJt•J 
CAP J T~1L. EXPl:::I,JSE 
l•JORl<I NG CAP rrnL. 
I\IET Ct-iSH FL.DvJ 
CUMULATIVE CASH FLOW 

1987 

2.61 
914 

• 04-8 
1l,760 
l, 960 
9,800 

400 
7. 8~:: 
2960 
4110 

1988 

1: 375 
2.61 

~:' 5gc,1 
. 04-8 

46,200 
46,200 
9)800 

$/OZ 
$/TON 
$ 000 
$ 000 
$/OZ 

1989 

1,375 
2.61 

3,589 
.048 

46,200 
46,200 

CJ,800 

$784 $18,480 $18~480 
$3 $69 $69 

$781 $18:411 $18,411 
$62 $561 $368 

$719 $17,849 $18:042 

$2,740 Sl.0)766 510,766 

!li 16 
$() 

( -~• l. ~ (:,(i(j j 

($4,070) 
$() 

('3'.;4~070i 
d; 1. 6(h)) 

lt,43:2 
1i(l 

($2:,038) 
$4, :;:.ff? 
$3.590 

($10,015) 
($10,015) 

$7. 1)8:-.:;, 

·$1, 699 
$799 

$1~795 
( $4, t)7()) 

($1,'279) 
$0 

($4:070) 
$1:699 
$ J. 7S·--;;:i 

$6.284 

$6, 284-
( $:S. 72:0, 

$7,276 
$1~699 

!ti8l4 
$1 ~ 95•::;· 

,:~;l, 279) 
$1,625 

$747 
!ti877 

($1,279) 
$1. 699 
$1.i:159 

$5,714 

li,1.5, 71.4 
$1,984-

1990 

451 
2.61 

1, l. 77 
.048 

15.154 
24, 95,'.j. 

0 

$9,981 
$37 

$9,944 
lh 199 

!f;9. 745 

TOTAL 

3,551 
2.61 

<,>, 268 
.048 

119,314 
ll.9:,314 

$47,725 
$179 

$47,546 
$l, l.ti'l 

$46,356 

i$6~ 21.4 !li1.8, 551 
$557 $4 :1 3f.37 
$651 :li2. 280 

$1 • 492 $5, :l 46 
'~() 

$~:.514 <-~21.l) 
$1,616 $2,364 
1; l, 8Ci7 < $2, 57~3) 

$(1 

$557 $4,387 
$1. 492 !l,5, lA6 

$::-~ 9•l6 $13,907 
11;..:1 ~ :::::87 

( $3. 59()) 

<.!8. 520 



GILT EDGE PROJECT
COST DETAILS
JANUARY 23, 1.987

CASE 2

TONS OF RESERVE 7,036.000
TONS ORE PER YEAR 2.000,000
STRIPPING RATIO . 77
TONS WASTE PER YEAR- 1.540.000
TOTAL TONS YEAR- 3, 540., 000
TONS SCREENED AS REJECT PER YEAR 500.000
TONS TO LEACH HEAP PER YEAR 1,500 ., 000
UPGRADE FACTOR (75 WT7. AND 94 AU 7.) 1.25

LEACH AREA REQUIRED IN SQUARE FEET 1.507.714
PROCESS GF-M @ 1/1.0 AREA @ 0.005 GPM/SQ. FT. 754
POND CAPACITY TOTAL Q 1.4 DAY STORAGE 15,197.760

FEASIBILITY COST 4-250,000
POWER COST (ALLOWANCE) $150,000
WATER COST (ALLOWANCE) $200,000
ACCESS ROAD UPGRADE (ALLOWANCE) $150.000
LEACH PAD CONSTRUCTION is $ 2.40 PER SQ. FT. $3,618,514
PROCESSING PLANT Q $ 1250 PER GPM $942,321
PONDS 0 $ 0.04 PER GALLON $607.910
LAB, OFFICE. ETC. $235,580

TOTAL CAPITAL COST $6.154.326
(EXCLUDING WORKING CAPITAL)

WORKING CAPITAL $3.332.667

OPERATING 06/ton ore)

Nine Ore $ 1.60
Mini no Waste $1.23
Screeninq $. 33
Heap Bui 1tiino $.50
Processino $2. 50
G & A $. 50

Total $6.. 67

TONS OF RESEliVE 
TOhlS ORE PER YEAF: 
STF,l.Pt='ING F:ATJO 
TONS WASTE PER YEAR 
TOTAL TONS YEAF~ 

GILT EDGE PROJECT 
COST DETAILS 
JANUARY 23, 1987 

TONS SCREENED AS REJECT PER YEAR 
TONS TO LEACH HEAP PER YEAR 
UPGRADE FACTOR (75 WT% AND 94 AU Z) 

LEACH AREA REQUIRED IN SQUARE FEET 
PROCESS GPM@ 1/10 AREA@ 0.005 GPM/SQ. FT. 
POND CAPACITY TOTAL@ 14 DAY STORAGE 

FEASIBILITY COST 
POWER COST <ALLOWANCE) 
WATER COST (ALLOWANCE) 
ACCESS ROAD UPGRADE (ALLOWANCE) 
LEACH PAD COh!STRUCT I ON @ 'l, 2. 40 PER SQ. FT. 
PROCESSING PLANT@ S 1250 PER GPM 
PONDS@$ 0.04 PER GALLON 
LAB. OFFICE. ETC. 

TOTAL CAPITAL COST 
(EXCLUDING WORKING CAPITAL) 

l!JORKihlG CAPJ TAL 

OPERATING ($/ton ore> 

CASE 2 

7,036.000 
2: oc,o. 000 

.77 
1: 540. 000 
3, 540 ~ oc,o 

5(1(1, 000 
1 ~ 500 ~ (l(l(l 

1. 25 

1 ~ 507. 714 
754 

15~197.760 

1,250.000 
$150.000 
11;200, 000 
$1.50.000 

$3.618.514 
$942.321 
$607.910 
$235.580 

$6.154.326 

":t>3.332.667 

l·li ne Dre 1,1. 60 
Min j no l!Jaste 
Screeninq 
Hear• Bui 1 di no 
F'rocessino 
G ~'( {-t 

lot,,d 

~l. 23 
~ .. 33 
$. 5(1 

i>. 5(1 

4 • • --· .. ,o .. bl 

\~ 
I 



GILT EDGE PROPERTY 
CASE 2

(ALL 4 IN THOUSANDS)

ASSUMPTIONS
GOLD PRICE 400 4/OZ

OPERATING COST PER TON iOF ORE 6. 67 4/TON
NET PRESENT VALUE (s 207. 4701 4 000
NET PRESENT VALUE e 157 6282 £ 000

CASH COST TO PRODUCE OZ. OF AU 247 4/OZ

PRODUCTION DATA 1987 1988 1989 1990 1991 TOTAI.

TONS ORE PROCESSED (000) 375 1.500 1.500 1500 402 5.277
STRIPPING RATIO 1.36 1.36 1.36 1.36 1.36 1.36
TONS WASTE MINED (000) 510 2.040 2. 040 2.040 547 7.177
GOLD GRADE OF ORE (OZ./TON) . 044 !. 044 . 044 . 044 . 044 . 044
OZ. GOLD TO BE RECOVERED 11.484 45.938 45.938 45.938 12.311 161.608
OZ. GOLD ACTUALLY RECOVERED 1.914 45.938 45.938 45.938 21,8B2 161.608
OZ. GOLD IN INVENTORY 9. 570 9,570 9,570 9,570 0

REVENUES

GOLD REVENUE 4766 £18.375 £18,375 £18,375 *8,753 464.643
REFINING FEES 43 £69 £69 £69 £33 £242
NET REVENUE £763 £18.306 £18,306 £18,306 £8.720 £64.401
ROYALTY £6) £560 £366 £366 £174 £1.528
REVENUE AFTER ROYALTY £702 417.746 417.940 417.940 £0.545 £62.873

OPERATING COSTS £2.501 £10.005 410.005 £10,005 £2.681 435.198

OPERATING INCOME (£1.800) £7.741 £7.935 47.935 £5,864 427.675
DEPRECIATION £437 £1.749 £1.749 41.749 £469 £6.154
SOUTH DAKOTA SEVERANCE TAX £15 4845 £861 4861 £606 £3.189
DEPLETION £0 £1.997 42.062 42,062 41.308 £7.429
TAX LOSS CARRYFORWARD (41.600) (43.852) (4703) £0 £0
TAXABLE INCOME (43.852) (£703) £2.560 43.263 £3,481 £4.748
FEDERAL TAX '5 467 40 40 £1.177 41.501 £1.601 44.280
INCOME AFTER TAX (43.852) (*703) £1.382 £1,762 £ 1.880 4469
TAX LOSS CARRYFORWARD (41.600) (£3.852) (£703) £0 40
DEPRECIATION 4437 £1.749 £1.749 41.749 44 69 *6.154
DEPLETION 40 4 I.997 £2.062 42.062 41,308 47.429

CASH FLOW (£1.815) £6.895 £5.897 £3.573 £3.657 420.207
CAP11AL EXPENSE £4.954 •41.200 46.154
WORKING CAPITA!. £3.333 (43.333) 40
NET CASH FLOW (410.102) £6.895 £5.897 £4.373 *6.990 £14.053
CUMULATIVE CASH FLOW (£10.102) (£3.206) £2. Z'90 £7,063 414.053

a·, . ·, • - - -- -~~- . •~--. - ·-•· ~;\-:\/:·'.,·'.-·: - - ~-. ~- - .• -· 
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ASSUr-tF·T I □NS 

GILl EDGE PROPERTY 
CASE 2 

iALL $ IN THOUSANDS) 

GOLD PRICE 400 
OPERATING COST PER TON OF ORE 6.67 

MET PRESENT VALUE @ 20'l. 4701 
NET PRESENT VALUE @ 15'l. 6282 

CASH COST TO PRODUCE oz. OF AU 247 

PRODUCTION DATA 1987 1988 

TONS ORE PROCESSED iOOO) 375 1. 500 
STRIPPING RATIO 1.36 1. 36 
TONS ~JASTE 11INED (000) 51(1 2,040 
GOLD GJ;•ADE OF OF:E <OZ. /TON) .044 .044 
oz. GOLD TO BE RECOVERED 11.484 45.938 
oz. GOLD ACTUALLY RECOVERED 1,914 45.938 
oz. GOLD l I~ INVENTORY 9,570 9,570 

REVENUES 

GOLD REVENUE g,766 $18,375 
F:EFINING FEES $3 $69 
NET REIJENUE $763 $18.306 
ROYALTY $6] ~!>560 
REVEl~UE AFTER ROYALTY 1i7(i2 it:17.746 

OPERATING COSTS $2.501 $10.005 

OPERATING lNCOME ($1,8(1()) $7,741 
DEPRECIATIOI-.J $437 !!,1, 749 
SOUTH DAKOTA SEVERANCE TAX $15 $845 
DEPLETION $0 $1,997 
TAX LOSS CARRYFORWAF;D ('l;} .6(10) ($3.852) 
TAXAEtLE INCOME ($3.852) ($703) 
FEDERAL TAX 1]! 46'l. $0 1,0 
lt,ICOME AFTER TAX (~,3. 852) ($7(;3) 

TAX LOSS CAF"<RVFOHWARD C $ I . 6(1(1) ($3.852) 
DEPREC i ATI ON !1>437 $1. 749 
DEF·LETIOM $(t $].997 

CASH FLat,J ($1.815) $6.895 
CAPllAL EiPENSE $4.954 
i;JOl~:1:.; l NG CAPI TAI. $3.333 
NE1 CASH FLL1W ($Jl). lt)2} $6.895 
CUMULATIVE CASH FLDl~ i$](1. 102) ($3.206) 

$/OZ 
$/TON 
$ (10(1 
$ (100 
$/OZ 

1989 1990 1991 TOTAi_ 

l , 500 1500 402 5.277 
1. 36 1.36 1.36 1.36 

2.(140 2.040 547 7.177 
.044 . 044 • (144 .044 

45.938 45,938 12.::.11 161.608 
45.938 45,938 21.882 161.608 
9,570 9,57(1 (1 

$18,375 $18,375 $8!1753 !1,64. 643 
$69 $69 g,33 $24:?. 

$18,306 $18.306 $8.720 $64. 4C1J 
$366 '1366 $}74 11,J. 528 
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(1,7(13) •.HO 1,1) 
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CASE

GILT EDGE PROJECT
COST DETAILS
JANUARY 23, 1987

TONS OF RESERVE 
TONS ORE PER YEAR 
STRIPPING RATIO 
TONS WASTE PER YEAR 
TOTAL TONS YEAR
TONS SCREENED AS REJECT PER YEAR 
TONS TO LEACH HEAP PER YEAR 
UPGRADE FACTOR (75 WT7. AND 94 AU 7.)

LEACH AREA REQUIRED IN SQUARE FEET 
PROCESS GFTI © 1/10 AREA © 0.005 GPU/SO. FT. 
POND CAPACITY TOTAL © 14 DAY STORAGE

FEASIBILITY COST 
POWER COST (ALLOWANCE)
WATER COST (ALLOWANCE)
ACCESS ROAD UPGRADE (ALLOWANCE)
LEACH PAD CONSTRUCTION © $ 2.40 PER SQ. FT. 
PROCESSING PLANT © $ 1250 PER GPM 
PONDS © $ 0.04 PER GALLON 
LAB. OFFICE, ETC.

TOTAL CAPITAL COST 
(EXCLUDING WORKING CAPITAL)

WORKING CAPITAL

OPERATING (Hi/ton ore)

Nine Ore 
Minina Waste 
Screen!na 
Heap Buildinq 
Processinq 
G A

8,356,000 
:2.667,000 

. 48
1,280,160 
3,947,160 

667,000 
2,000,000 

1.25

1,790,571 
895

18,048,960

$250.000 
$ 150,000 
$200000 
$150,000 

$4,297,371 
$1,119,107 

$721,958 
$279,777

$7.168,214

$4.134.222

Hi 3.. o O 

$. 77 
$.33 
$. 50 

$2.50 
$. 50

$6.20"I otai

·• 
'·• 
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FRED H. LIGHTNER 
EAST 8024 W00DVIEW DRIVE 
SPOKANE WASHINGTON 99212 

(509) 928 - 8577

December 18, 1986

Mr. Bernie Stannus 
Brohm Resources Inc. 
Suite 1088
999 W. Hastinas Street 
Vancouver, B.C. Canada 
V6C 2W2

Re: GILT EDGE - COLUMN LEACH TESTING

Dear Bernie,

At your reauest I have made a preliminary reveiw of the current column 
leach test program beina conducted at the Gilt Edqe property in South 
Dakota. The purpose o-f my review was to comment on the testing 
procedures beinq used and in particular the crush size required -for 
heap leaching. I visited the property on December 11, 1986. At the
site I met Bill Whiteside and Scott Wanstedt who gave me a brief tour 
oi the property. A-fter the tour Bill and I discussed the current 
metal 1urqical testing. My comments and observations are as follows:

CONCLUSIONS AND RECOMMENDATIONS

The current column testing program should produce adequate recovery 
data to help evaluate the optimal crush size -for Gilt Edge. This 
recovery data will not be available until the columns have been 
unloaded and tailing assay screen analyses are performed. Several 
testing procedures should be modified for future tests (if and when 
required).

TESTING PROCEDURES

1. Column Loading

The verbal description provided by Bill Whiteside of the sample mixing 
and column loading procedures sounded quite good. The samples sent to 
Hazen for assay screen analyses provide an excellent head sample. The 
only modification I would suggest is to accurately determine the exact 
dry weight of the sample loaded into the columns. The use of a volume 
and density for head sample weight is not ideal. Densities will vary 
with different crush sizes and column loading variations. As an
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example i f we assume a column of 2 -foot diameter by 10 -foot high and a 
density of 100 pounds per cubic -foot the column would contain 3140 
pounds o-f sample. The effect of a slight error in measurements is 
quite dramatic. A column o-f 23 inch diameter by 9 -foot 1.1 inch high 
and a density o-f 95 pounds per cubic foot only contains 2718 pounds.
By these small errors in measurement or density our actual calculated 
weight o-f sample and the corresponding gold content varies by 13.4 "/. 
The dry weight of the tailings should be taken when the columns are 
unloaded and this weight should be used -for the final recovery 
calculations. If future tests are performed head samples to the 
columns should be accurately determined.

2. Barren Solution Addition

The addition o-f barren solution addition rates of .002 to .004 gallons 
per minute per square foot of surface area are standard. The reagent 
content of the barren solution added to the column should be 
determined by titration rather than addition of fixed quantities of 
reagents to a given volume. pH should be monitored and the actual 
consumption of lime should be calculated from lime additions.

3. Preqnant Solution Monitoring

As with the head sample the quantitv of pregnant solution should be 
measured more accurately. The weight of pregnant solution should be 
measured on each sample to accurately determine the amount, of gold 
extracted. The pH of pregnant solution should be in 10 to 10.5 range.

4. Column Unloading

When the gold content of the preqnant solution has fallen to less than
0.7' ppm and remained there for several days the column should be 
complete. The column should be rinsed for.a couple of days by 
replacing the barren solution with fresh water and then allowed to 
drain. Rinse solution should be monitored as any other pregnant 
solution. All of the tailings should be carefully saved, dried., and 
wei g hed. A r e present, a ti ve s p 1 i t sho u Id be t a ken -for ass a y screen 
analysis.

5. General Comments

The assay screen analyses on the heads and tails will provide another 
check of recovery and the required crush size. The basic column data 
will need to be compared with calculated recoveries bv individual size 
fractions to determine metallurgical balances. Calculated heads and 
assay head comparisons will also be used as a piece of the puzzle.

The run of mine head sample currently being used in the testing has 
very little + 4 Inch material. The actual run of mine sizing from an 
open pit operation may contain a considerable amount of larger lump 
sizes. The screen data by Hazen indicates that the larger sizes
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contain .little gold and perhaps could be discarded. An estimate of 
actual run o-f mine screen sizing will be needed. As of now the 
PRELIMINARY data suggests that leaching of 4 inch material is quite 
probab1e.

Enclosed is a hypothetical analysis of column leach data with an 
explanation of each calculation. I would suggest this format for 
future testing.

I would like to participate in the calculation and evaluation of the 
data when the tailings weights and assay screen sizings are available. 
At that time we can discuss any loose ends with the metallurgy. We 
should review samples used in the testwork and their geological 
significance also. I will be on vacation until second week of January 
but will contact you when I return.

Yours truly

Fred H. Lightner

end. osures
cc: Bill Whiteside
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COLUMN LEACH TEST

SAMPLE:

COLUMN SIZE:

ORE WEIGHT:

HEAD ASSAY:
HEAD CONTENT: 

INITIAL COLUMN HT 

FINAL COLUMN HT: 

RESIDUE WEIGHT: 

RESIDUE ASSAY:

Oxide ore 

2 ft x 10 ft 
1525 kgs or 1.601 tons 
. 050 oz . /ton (2)

2614 mgs 

9 ft 10 in 
9 ft 1 in

1523 kgs or 1.679 tons 
.015 oz./ton<^

CALCULATED HEAD: 

RECOVERY BY:
HEADS AND TAILS 

HEADS AND SQLN 
SOLN AND TAILS 

NaCN CONSUMPTION:

|
(S. 053

)r i
(V 701 ? 1 

/» 76! 0
i)71"7

.39

BARREN SOLN PREGNANT SOLN CONSUMPTIONS

DAY NaCN PH WT. NaCN pH Au • NaCN NaCN NaCN

%' (kqs) 

(2>
(ppm) (gins) (gins) (O/ton)

1 .50 10. 5 507413 .25 9.8 7.0 /*§) 12.60 12.60 .021

2 .50 10.5 52.678 . 36 10. 1
5.3

^ 7.37
19.98 . .03

45 50 S 48.356 .49 10.4

HEAD ASSAY SCREEN

48 299.57

Cmui^-nyc-

39

SIZE WT. */. ASSAY

+ 4 10.0 .028

+2 13.0 .045

+ 1 20.0 . 043

+ 1/2 25.0 .058

+ 10 m 20.0 .031

— 10 m 10.0 .068

100.0

CONTENT DISTRIBTIM

.003 5-6

.007 13.5

. 009 18.0

.015 29.0

.010 20. 4

.007 13.6

. 050 100.0
TAIL ASSAY SCREEN

SIZE WT. */. ASSAY CONTENT DISTRIBTIM

+4 8.0 .023 .002 12. 4

+ 2 14.0 .026 .004 24.5

+ t 19.0 .022 .004 28.2

+ 1/2 26.0 .01 1
. 003 19.3

+ 10 m 21.0 .007 .001 9.9

-10 m 12.0 .007 .001 5.7

.015 100.0100.0

pounds /ton ore

RECOVERY

Au Au Au
(mgs) (mgs) (7.)

Z5$
353 13. 51

279 632 24.2

5 19Q6
/

76.0

CD fiSDAf ASSaY SC££&/ S/Z/t/frS

7S3® Souf-m'ts = fitb/HQ i/f sou/ Y- Ct 67? *• 0/SX 31/03) #4 /tf 74/LS

~ /ff6 <■ 7f3 = 270fm* /V /4?//ws 

5 -0g>7 oz //.(,!/ 70//S

» -0S3

~~wf

S m/wp

® W6 //W(,f7f3
(D 8y T/T&rnoiY

(D Aoruat. !a/&4//7~
® (.so - .25-yso. tfo)

® (l*4o/4S3.t)//.6gf

(3 (so-m *■ 7.0)
® ftt/Uttf-)

SAMPLE: 
COLUMN SIZE: 
DRE ~JE I GHT: 
HEAD ASSAY: 
HEAD CONTENT: 
INITIAL COLUMN HT: 
FINAL COLUMN HT: 
RESIDUE WEIGHT: 
RES !DUE ASSAY: 

BARREN SOLN 
DAV NaCN pH 

g (~) 

Oxide orm 
2 ft X 10 ft 
1525 kgs or 1.6B1 tons 
. 050 oz. /ton (1) 
2614 mgs 
9 ft 10 in 
9 ft 1 in 
1523 legs or 1. 679 tons 
.015 oi./ton(V 

PREGNANT SOLN 
WT. NaCN pH 

Otgsl Cgp@ 

COLUMN LEACH TEST 

CALCULATED HEAD: 
RECOVERY BY: 

HEADS AND TAILS 
HEADS AND SOLN 
SOLN AND TAILS 

NaCN CONSUMPTION: 

CONSUMPTIONS 
Au 'NaCN NaCN 

. . :. _ ... -.".".:. --··. -

pounds /ton ore 

RECOVERY 
NaCN Au Au 

<ppm) (gmsl (gms) C#/tohl (mgsl <mgs) 
Au 
(1/.) 

.50 10.5 so<!J1:s .25 9.8 7.0 (!)12.60 12.60 .02@ 35k) 353 13.5© 
2 .5(1 10.5 52.678 .31.:1 10. 1 5.3 7.37 19. 98 _ .03 279 632 24.2 

45 .so 10.5 48.356 .49 10.4 .1 .48 299.57 .39 5 1986 76.0 

I I 
C//141/LJ11l y'i: Cl,/,f(U/,1/r,ttf 

HEAD ASSAY SCREEN 

SIZE ~JT. 'l. ASSAY CONTENT DISTRIBTIII ¥t'llJ 
+4 10.0 .028 .003 5.6 (!) /;e;H ASSAy s&bi?ll' S1Z1N'•~ 
+2 15.0 .045 .007 13.5 

t'lf6AIJ ,;,, .)'tlr# r t<t.7f1t-~fi-Jt31/03) N4- ,N' 7-111.S 
+1 20.0 .045 .009 18.0 @ SC¥J/ t" 7i4ILS = +1/2 25.0 .058 .015 29. ,, 

+10 m 20.0 .051 .010 20.4 = lf/6 f" 7(3 "' .Zl(Jf~ /,¥ /.6J'/r,7.y:; -10 m 10.0 .068 .007 13.6 
:,. 

·0!37 r;Z, / /.~fl ,-rJ,l'S 1(1(1. 0 .osc, 100.0 
::, -~5'3 

TAIL ASSAY SCREEN (§) U/ll·-7f3 
SIZE WT. 1/. ASSAY CONTENT DISTRIBTN Ulf 
+4 e.o .023 .002 12.4 (t) lflt/U1'/-+2 14.0 .026 .004 24.5 
+I 19.0 .c,22 .004 28.2 
+l/2 26. (t .01 I .(1(13 19.3 @ Hit /?16 r 7~3 +lt) m 21.0 .007 .O(tl 9.9 

-10 m 12.0 .007 .001 5.7 @ By r~notl 
1oc,. o . (115 1 O(t. (1 (J) A-e,fldt.. ws-,11r 

(!) (50 - .25)(s-(l.¥f5) 
(!) (t.Uo/~.1,) /1-691 

@ ( 5"(). 'II~ 1'- 7.0) 

® f :;~?J /1,.1,111-) 



May 13, 1987

GILT EDGE WORK HISTORY

Mining activity in the Gilt Edge area began soon after 
discovery of the Homestake Mine in 1879. By 1900, most of the 
area was covered with patented claims and a railroad had been 
constructed to the 120 stamp-mill in the town of Galena.

Ownership of these patented claims was divided into 
three groups. The most northerly, the Aurum Group was located 
on Anchor Hill. Workings consist of a 150 f-£eh shaft and 1200 
feet of lateral drifts, now collapsed and inaccessible. All 
this was completed during 1919 to 1920.

A second group was the Hoodoo - Union Hill - Eureka 
group. These claims lie between Anchor Hill and the Gilt Edge 
group. The Eureka shaft is reported to be 200 feet deep. The 
Hoodoo shaft is 300 feet deep with 1250 feet of drifts on three 
different levels, mostly completed before 1912. Some of these 
workings connected to the Union Hill Shaft, which was 470 feet 
deep.

The Gilt Edge group was the largest and most productive 
of the three groups. The earliest production was from the 
Dakota Maid pit now 400 feet long by 100 feet wide. The King 
Tunnel, 1450 feet long accessed raining stopes below the Dakota 
Maid pit. And the Rattlesnake Jack workings, 1000 feet to the 
southeast provided access to workings below the Sunday Pit. 
Although now flooded, these workings went to a depth of 400 
feet.

These areas produced from 1900 - 1902, 1905 - 1916 and 
1937 - 1941. All workings were closed down for the duration of 
the War. After World War II, the property was sold to 
Commonwealth Mining Company and Northwestern Metals.

An attempt was made by Yuba Consolidated Dredging 
Company to evaluate the prospect of large scale mining for 
gold. Several hundred feet of trenching, 13 diamond drill holes 
and 106 shallow percussion holes were completed, but none of the 
information is now available.

R.O. MacDonald of the Battelle Memorial Institute did 
some metallurgical testing of the Gilt Edge Mill tailings in 
1955.

Congdon and Carey began field investigations in 1964. 
Under this sponsorship MuKherjee did the field mapping and 
research for, and wrote, a doctoral thesis on the deposit during 
the years 1965 to 1968. This thesis, submitted to the Colorado
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School of Mines, modeled the deposit as a porphyry copper with 
potential as a molybdenum mine. Congdon and Carey, using this 
work as a basis, completed a drilling program during 1968 and 
1969. Eleven diamond drill holes, totalling 10,265 feet, were 
drilled. These holes are recorded in the data base as GE 1-11.

Cypress Explorations Company formed a joint venture 
agreement with Coca in 1975 and proceeded to drill, during the 
next five years to 1980, 218 rotary holes(GLE 1-'218) and 16 
diamond drill holes (GE 12-'45>. In 1981, they drilled another 
18 diamond drill holes (GE 81-28-'45) and, in 19S2 a final three 
holes (DDH 82-46, '47, ’48).

Lacana acquired their interest in the property in 
1983. Rotary drill holes RGE 1-41 and diamond drill holes 
DGE 1-12 were drilled by Lacana that year. The next year Lacana 
drilled 14 angle diamond drillholes (RGE 84-01-'14).

At the same time, a crosscut was driven to obtain a 
metallurgical sample and check some of the drill hole 
intersections. Bulk column leach testing was conducted.

In
operation. 
interest in 
in November

1985, Lacana initiated permitting for a heap leach 
Early in 1986, Brohm Resources Inc. acquired its 
the project and obtained permits for this project,
1986.
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holes (OOH 82-46, '47, '48). 

Lacana acquired their interest in the property in 
1983. Rotary drill holes RGE 1-41 and diamond drill holes 
OGE 1-12 were drilled by Lacana that year. The next year Lacana 
drilled 14 angle diamond drillholes (RGE 84-01-'14). 

At the same time, a crosscut was driven to obtain a 
metallurgical sample and check some of the drill hole 
intersections. Bulk column leach testing was conducted. 

In 
operation. 
interest in 
in November 

1985, Lacana initiated permitting for a heap leach 
Early in 1986, Brohm Resources Inc. acquired its 
the project and obtained permits for this project, 
1986. 



First Assay Drill Hole Plan Map Diamond Drill Rotary Drill
Record No. Series Code Name Hole Program Hole Program

1 DGE 1-12 D 1-'12 Lacana '83
1650 RGE 1-41 R 1-'41 Lacana '83
4450 GLE 1-218 G 1-'218 Cyprus ' 75-'80
9702 GE 1-11 X l-'ll CoCo '68
10605 GE 12-27 X 12-'27 Cyprus '80
11531 GE 81D28-D45 G81 28-145 Cyprus '81
13114 RGE 84 01-14 R84-1-114 Lacana '84
13880 DDH82-46-'48 DDH’46-'48 Cyprus '82
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PEGASUS GOLD CORPORATION
DETERMINATION OF SODIUM' HYDROXIDE AND FREE SODIUM CYANIDE 3Y TITRATION.

A 20 ml Aliquot of a filtered solution is titrated with Silver Nitrate 
solution and Hydrochloric Acid.

A 20 ml Aliquot of a standard solution should be run at the start of 
each shift to check titrating solutions.

PROCEDURE:

1. Filter solution if necessary.

2. Aliquot 20 mis of solution into a 125 ml flask.

3. Add 5 drops of 10% KI (Potassium Iodide) solution.

4. Titrate to the first appearance of permanent yellow 
Turbidity (milky) with Silver Nitrate.

5. mis of titrant used X .25 = #/ton of sodium Cyanide.
•f/ton divided by 2000 = % sodium Cyanide^

6. If sodium Hydroxide determination is required (as caustic 
on strip solutions) add 3 or 4 drops of Phenolphthalein to 
the same solution.

7. Titrate to a clear endpoint with ,5N Hydrochloric Acid.

8. 1 ml of titrant = .1-^ sodium Hydroxide.
Move decimal one place to left on 20 ml sample.

AgN03 = 4.335 grams/liter distilled water

.5N HCl = 41.9 mis HCl/to 1 liter distilled water

Suite 107 — 1885 South Arlington Avenue, Reno, Nevada 89509B (702) 322-7557
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Report 1982 C
Metallurgical Evaluation Summary
6 July, 1982 - page 2

Even more so than with the oxidized ores, the Sunday Zone unoxldlzed 
material shows better recoveries than that from the.Dakota Maid: general 
recovery from all unoxidized ores in the Dakota Maid Zone will be 
in the range of 30 - 45 percent, whereas Sunday Zone material will 
be in the range 45 - 60 percent.

Recovery Potential in Conventional Cyanide Mill. Average recovery 
in agitated tests, which reflect the recoveries in a conventional 
mill at medium grind sizes, is 76 percent of contained gold.

The laboratory test results indicate that mill recoveries from the 
remaining ore will be similar to recovery in the historic mills, 
which operated on the property in the late 1930's. A March 1968 
report by Dolf Fieldman gives recoveries in the 1937-1940 period 
as "approximately 75 percent".

Improved recovery may be possible with very fine grinding, or with 
a combined flotation/cyanidation circuit. These studies were beyond 
the scope of the present work.

Recovery Potential of Existing Tailings. A complete plane table 
survey of the existing tailings piles was made in 1979, and the 
tailings were sampled by auger drilling. Recovery in agitated 
leach tests on pulverized portions of the auger drill samples 
showed 58 percent gold recovery from an average fire assayable 
gold content of 0.03 oz per ton. These tests essentially confirm 
work done by Battelle Memorial Institute in the 1950's.

The tailings piles contain a relatively small tonnage of material 
(150,000 tons), but they significantly improve the economics of 
heap leaching, since they can be used as the protective sand layer 
which is needed below the heaps.

SCOPE OF WORK PERFORMED

The conclusions summarized here are based on a total of 90 laboratory 
bucket leach tests on 40 different samples; four 40-foot column leach 
tests on 25-ton samples; one 1700 ton field leach test; 500 cyanide 
bottle roll tests; and 160 bottle roll and centrifuge tube leach tests 
on tailings samples. In procuring the samples, a total of five col—
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Even more so than with the oxidized ores, the Sunday Zone unoxidized 
material shows better recoveries than that from the.Dakota Maid: general 
recovery from all unoxidized ores in the Dakota Maid Zone will be 
in the range of 30 - 45 percent, whereas Sunday Zone material will 
be in the range 45 - 60 percent. 

Recovery Potential in Conventional Cyanide Mill. Average recovery 
in agitated tests, which reflect the recoveries in a conventional 
mill at medium grind sizes, is 76 percent of contained gold. 

The laboratory test results indicate that mill recoveries from the 
remaining ore will be similar to recovery in the historic mills, 
which operated on the property in the late 1930's. A March 1968 
report by Dolf Fieldman gives recoveries in the 1937-1940 period 
as "approximately 75 percent". 

Improved recovery may be possible with very fine grinding, or with 
a combined flotation/cyanidation circuit. These studies were beyond 
the scope of the present work. 

Recovery Potential of·Existing Tailings. A complete plane table 
survey of the existing tailings piles was made in 1979, and the 
tailings were sampled by auger drilling. Recovery in agitated 
leach tests on pulverized portions of the auger drill samples 
showed 58 percent gold recovery from an average fire assayable 
gold content of 0.03 oz per ton. These tests essentially confirm 
work done by Battelle Memorial Institute in the 1950's. 

The tailings piles contain a relatively small tonnage of material 
(150,000 tons), but they significantly improve the economics of 
heap leaching, since they can be used as the protective sand layer 
which is needed below the heaps. 

SCOPE OF WORK PERFORMED 

The conclusions summarized he~e are based on a total of 90 laboratory 
bucket leach tests on 40 different samples; four 40-foot column leach 
tests on 25-ton samples; one 1700 ton field leach test; 500 cyanide 
bottle roll tests; and 160 bottle roll and centrifuge tube leach tests 
on tailings samples. In procuring the samples, a total of five col-



Report 1982 C
Metallurgical Evaluation Summary 
6 July, 1982 - page 9

At the end of the 1980 leach program, an attempt was made to 
destroy residual cyanide In the heap using sodium hypochlorite.
The attempt was only partially successful. During 1981, the 
heap was re-leached to yield an additional 7 percent recovery 
of contained gold in 30 days leaching, then another attempt was 
made to destroy residual cyanide, this time using hydrogen per
oxide. The results of this attempt were largely successful.
They were outlined in a letter to George Trabits dated 21 June, 
1982, which was a proposal for further neutralization (if this 
was deemed necessary to meet conditions for abandonment of the 
heap).

The map pocket of this report contains two drawings showing the 
significant operating statistics for the heap leach test. One 
drawing graphically presents operating statistics such as cyanide 
usage, gold recovery, and chemical conditions for the heap oper
ating days in 1980. The second presents data showing chemical 
consumption and solution assay data for the 1981 neutralization 
period.

(9) In late 1979, a plane table survey was made of the two existing 
tailings piles from the old mills. A soils engineering firm was 
contracted with to drill the tailings, using a large rotary auger 
drill of the type used for soils sampling. Where the drill rig 
could not gain access, the tailings were manually sampled. A 
total of 175 feet of drilling was completed, and 100 samples 
were taken. The samples were subjected to bottle roll and cen
trifuge tube tests on pulverized portions. Also, a composite 
portion of the samples from each auger hole was sent out to de
termine residual free and total cyanide content.

(10) Nearly all rotary drillhole intervals assaying more than 0.005 
ounces gold per ton have been subject to bottle roll tests using 
pulverized samples. Approximately 40 percent of those same samples 
were tested for cyanide solubility from unpulverized material 
(approximately 100 percent minus 1/4-inch, which is the normal 
size that is created by the drill). The samples were also assayed 
for cyanide-soluble silver and copper. Results are presented in
a report titled "Report 1982 B, Cyanide Solubility", dated 19 
March, 1982.
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At the end of the 1980 leach program, an attempt was made to 
destroy residual cyanide in the heap using sodium hypochlorite. 
The attempt was only partially successful. During 1981, the 
heap was re-leached to yield an additional 7 percent recovery 
of contained gold· in 30 days leaching, then another attempt was 
made to destroy residual cyanide, this time using hydrogen per
oxide. The results of this attempt were largely successful. 
They were outlined in a letter to George Trabits dated 21 June, 
1982, which was a proposal for further neutralization (if this 
was deemed necessary to meet conditions for abandonment of the 
heap). 

The map pocket of this report contains two drawings showing the 
significant operating statistics for the heap leach test. One 
drawing graphically presents operating statistics such as cyanide 
usage, gold recovery, and chemical conditions for the heap oper
ating days in 1980. The second presents data showing chemical 
consumption and solution assay data for the 1981 neutralization 
period. 

(9) In late 1979, a plane table survey was made of the two existing 
tailings piles from the old mills. A soils engineering firm was 
contracted with to drill the tailings, using a large rotary aug~r 
drill of the type used for soils sampling. Where the drill rig 
could not gain access, the tailings were manually sampled. A 
total of 175 feet of drilling was completed, and 100 samples 
were taken. The samples were subjected to bottle roll and cen
trifuge tube tests on pulverized portions. Also, a composite 
portion of the samples from each auger hole was sent out to de
termine residual free and total cyanide content. 

(10) Nearly all rotary drillhole intervals assaying more than 0.005 
ounces gold per ton have been subject to bottle roll tests using 
pulverized samples. Approximately 40 percent of those same samples 
were tested for cyanide solubility from unpulverized material 
(approximately 100 percent minus 1/4-inch, which is the normal 
size that is created by the drill). The samples were also assayed 
for cyanide-soluble silver and copper. Results are presented in 
a report titled "Report 1982 B, Cyanide Solubility", dated 19 
March, 1982. 
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Battelle Memorial Institute
♦

SOS KING AVENUE COL U N BUS I, OHIO

June 17, 1955

Mr. Merle M. Johnson 
Commonwealth Mining Company of 

South Dakota 
692 Jefferson Avenue 
Oshkosh, Wisconsin

Dear Mr. Johnson:

This letter transmits two copies of a summary report on "Recovery of 
Gold From a Sample of Gilt Edge Mill Tailings".

The general conclusion from this investigation is similar to that 
reached in the previous summary report dated September 30, 1954; namely, 
that only about half of the gold is recoverable by practical methods. We 
recommend that no further work be done with these tailings unless the price 
of gold doubles in the future.

We regret the delay in issuing this report; however, as we advised 
you some time ago, there was an unavoidable delay in obtaining the final 
assays. We again wish to thank Professor Alex McHugh for his coopera
tion in connection with the assaying work.

We trust that we may have an opportunity at some future time to work 
for you on a problem which has a better chance for an economical solution.

With best personal regards, I remain

Sincerely yours,

O. F. Tangel 
Chief
Minerals Beneficiation Division

OFTrjpl 
Enc. (2)

<». »
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Battelle Memorial Institute 
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Mr. Merle M. Johnson 
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South Dakota 
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Oshkosh, Wisconsin 

Dear Mr. Johnson: 

C O l U, M 8 U S I, 0 H I 0 

June 1 7, 19 5 5 

This letter transmits two copies of a summary report on "Recovery of 
Gold From a Sample of Gilt Edge Mill Tailings". 

The general conclusion from this investigation is similar to that 
~eached in the previous summary report dated September 30, 1954i namely, 
that only about half of the gold is recoverable by practical methods. We 
recommend that no further work be done with these tailings unless the price 
of gold doubles in the future. 

We regret the delay in issuing this report; however, as we advised 
you some time ago, there was an unavoidable delay in obtaining the final 
assays. We again wish to thank Professor Alex McHugh for his coopera
tion in connection with the assaying work, 
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for you on a problem which has a better chance tor an economical solution. 

With best personal regards, I remain 

OFT:jpl 
Enc. (2) 
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Chief 
Minerals Beneliciation Division . . 
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RECOVERY OF GOLD FROM A SAMPLE OF GILT EDGE MILL TAILINGS

by

R'. D. Macdonald

SUMMARY

This report describes experimental work on the tailings from the 
Gilt Edge mine in South Dakota. The work is an extension of that described 
in a previous report dated September 30, 1954. The methods investigated 
included sizing, gravity concentration, flotation, cyanidation of raw ore, 
and cyanidation of flotation concentrates both before and after roasting.

The results indicate that there is no possibility of recovering more 
than about 56 per cent of the gold- With this low recovery, any combination 
of possible treatment methods will cost more than the value of the gold re
covered*

It is recommended that no further work be done on this tailing until 
such time as the price of gold is at least double the current price.

INTRODUCTION

The work described in this report concerns the recovery of gold from 
the tailings dump of the Gilt Edge mine in South Dakota. It is an extension 
of the work reported in the Summary Report of September 30, 1954, by 
R. J. Brison and O. F. Tangel, which concluded, "No simple inexpensive 
method exists which will recover more than 50 to 60 per cent of the gold. 
Considerably improved extraction can probably be obtained by more complex 
methods, but the use of such methods on this low-grade material may not be 
economical. "

No great hope was ever held that an economical method would be found, 
but it was thought desirable to check the limits of all the methods available 
and to make preliminary trials of methods which are novel to gold metallurgy. 
Emphasis was placed on using simple economical methods by which a large 
portion of the weight might be rejected with nominal loss of gold. Accord
ingly, tests were run to check the possibility of using sizing or desliming, 
gravity concentration and flotation without prior grinding, cyanidation of
crude ore, and cyanidation of a sulfide flotation concentrate, both before

*•..*.*•* *
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The results indicate that there is no possibility of recovering more 
than about 56 per cent of the gold, With this low recovery, any combination 
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No great hope was ever held that an economical method would be found, 
but it was thought desirable. to check the limits of all the methods available 
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and after roasting. The less promising, but novel methods of electrostatic 
separation, high-temperature leaching, and chemical oxidation of the sul
fides were given cursory trials.

The work covered in this report was done on the same three samples 
of ore used previously. They were received at Battelle May 5, 1954, and 
are as follows:

Lot 1: Approximately 500 pounds designated ’’Auger Hole 
Composite - Sample of Gilt Edge Tailings"

Lot 2: Approximately 100 pounds designated "Gilt Edge 
Tailings, Coarse”.

Lot 3; Approximately 100 pounds designated "Gilt Edge 
Tailings, Fine".

Most of the work described in this report was done on Lot 1, but after 
the ore of Lot 1 was exhausted, a few of the later tests were done on a 
composite of Lots 2 and 3.

All gold and silver analyses reported herein were made at the South 
Dakota School of Mines and Technology, Engineering and Mining Experiment 
Station. In many of the tests no attempt was made to assay for silver, be
cause of its relative economic insignificance in this ore.

EXPERIMENTAL WORK

Sizing and Desliming

In the report of September 30, 1954, a sizing analysis of Lot 1 showed 
that no significant concentration could be obtained by sizing. The extreme 
fines contained as much gold as the coarser fraction. The coarsest fraction 
was relatively barren of gold, but it was such a small part of the total 
weight that a screening operation to reject it did not seem justified.

A check was made of Lot 2 which showed (Table 1) that the plus 
20-mesh fraction contained nearly 70 per cent of the total weight and as
sayed only 0. 015 ounce of gold per ton, as low as the normal cyanided resi
due. In other words, if Lot 2 represents any significant tonnage, the great 
majority of it can be rejected as waste by a simple screening operation*
The 30 per cent of minus 20-mesh material remaining is hardly.high 
grade as the whole of Lot 1 (0. 04 ounce of gold per ton), but this is not the 
significant fact. Apparently it is possible to reject all of the plus 20-mesh 
portion of the tailings pile and thus there is no need to consider an expensive
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TABLE 1. SCREENING OF COARSE TAILINGS (LOT 2)

Weight
%

Assay
Au,

oz/ton
Distribution, %, 

Au

420 mesh 69.1 0.015 51.2
-20 mesh 30.9 0.032 48. 8
Composite 100.0 (0.020) 100.0

grinding step for the coarse portion of the tailings. Subsequent experiments 
show also that neither cyanidation nor flotation is improved by fine grinding 
of the minus 20-mesh ore.

One of the prominent characteristics of all the samples of Gilt Edge 
tailings is the predominance of agglomerated pieces composed of fine 
particles. A large percentage of any sample is composed of these agglom
erates, which may be as large as 1/4 inch or as small as 48 to 100 mesh. 
These agglomerates are composed of slime, material which is essentially 
minus 325 mesh but caked or loosely cemented. The "cakes" are strong 
enough to hold together during light screening, but can be broken easily by 
light pressure such as can be exerted by rubbing the agglomerate across the 
screen cloth with the palm of the hand. The significance of this is that dry 
screening probably would not be satisfactory as a means to reject a coarse, 
barren portion. Instead, it would be necessary to feed the ore to a high
speed agitator operating at high pulp density, to break up the agglomerates. 
Overflow from this agitator could be wet screened to produce a waste over
size and an underflow suitable for either cyanidation or flotation.

A check of the possibility of rejecting a fine portion of Lots 2 and 3 
was made by screening and desliming a composite sample in which the 
coarse portion had first been crushed through 20 mesh. The results of this 
test, given in Table 2, show that there is no possibility of rejecting a barren 
slime.

• *. *
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TABLE 1. SCREENING OF COARSE TAILINGS (LOT Z) 

Assay 
Weight Au, Distribution, o/o, 

o/o oz/ton Au 

+20 mesh 69. 1 0.015 51. Z 
-20 mesh 30.9 0.032 48.8 
Composite 100.0 (0. 020) 100.0 

grinding step for the coarse portion of the tailings. Subsequent experiments 
show also that neither cyanidation nor flotation is improved by fine grinding 
of the minus Z0-mesh ore. 

One of the prominent characteristics of all the samples of Gilt Edge 
tailings is the predominance of agglomerated pieces composed of fine 
particles. A large percentage of any sample is composed of these agglom
erates, which may be as large as 1 /4 inch or as small as 48 to l 00 mesh. 
These agglomerates are composed of slime, material which is essentially 
minus 325 mesh but caked or loosely cemented. The "cakes" are strong 
enough to hold together during light screening, but can be broken easily by 
light pressure such as can be exerted by rubbing the agglomerate across the 
screen cloth with the palm of the hand. The significance of this is that dry 
screening probably would not be satisfactory as a means to reject a coarse, 

. barren portion. Instead, it would be necessary to feed the ore to a high
speed agitator operating at high pulp density, to break up the agglomerates. 
Overfiow from this agitator could be wet screened to produce a waste over
eize and an underfiow suitable for either cyanidation or_ notation. 

A check of the possibility of rejecting a fine portion of Lots 2 and ·3 
waa made by screening and desllming a composite sample in which the 
coarse portion had first been crushed through 20 mesh. The results of this 
teat, given ln Table 2, show that. there is no possibility of rejecting a barren 
alime. 

I I, 
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TABLE 2. DESLIMING AND SCREENING OF MINUS 20-MESH 1:1 
COMPOSITE OF COARSE AND FINE TAILINGS 
(LOTS 2 AND 3)

Coarse Crushed to >20 Mesh Before Compositing

Weight
%

Assay
Au,

oz/ton
Distribution, %, 

Au

-20+65 mesh 36.5 0.025 35.4
-65+150 mesh 12. 8 0.02 9.7
-150+15*4 28.6 0.03 33. 5
-15/4 22. 1 0.025 21.4
Composite 100.0 (0.0257) 100.0

Gravity Concentration

In the work reported previously no consideration was given to gravity 
concentration, it being assumed that flotation or cyanidation had a much 
better chance of giving reasonable extractions. This assumption was prob
ably correct, but inasmuch as neither of these methods gave very high re
coveries, and then only with a significant consumption of reagents, it was 
thought desirable to check the possibility of recovering a small part of the 
gold by a cheap and simple gravity concentration step.

Shaking table tests were run on Lots 2 and 3, the coarse and fine sam
ples respectively, which are both lower in grade than Lot 1, which is pre
sumed to be representative of the tailings pile as a whole. The results of 
these tests, presented in Tables 3 and 4, show that about 30 to 35 per cent 
of the gold can be recovered in a concentrate .containing from 0. 11 to 0. 18 
ounce of gold per ton. This is not a very spectacular recovery, but the 
ratio of concentration is very high with from 92 to 95 per cent weight rejec
tion by an extremely simple treatment. Essentially, the gravity concentra
tion is a separation of the coarse sulfides from the gangue minerals. If 
more of the higher grade sample. Lot 1, had been available for testing, a 
higher recovery of gold would have been expected from it. ,
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TABLE 2. DESLIMING AND SCREENING OF MINUS Z0-MESH 1: l 
COMPOSITE OF COARSE AND FINE TAILINGS 
(LOTS 2 AND 3) 

Coarse Crushed to -Z0 Mesh Before Compositing 

Assay 
Weight Au, Distribution, 

% oz/ton Au 

-Zo+65 mesh 36.5 0.025 35.4 
-65+150 mesh lZ. 8 0.02 9. 7 
-15o+15µ ZS.6 o. 03 33. S 
-1Sµ 22. 1 o.ozs 21.4 
Composite 100.0 (O. 0257) 100.0 

Gravity Concentration 

o/o, 

In the work reported previously no consideration was given to gravity 
concentration, it being assumed that flotation or cyanidation had a much 
better chance of giving reasonable extractions. This assumption was prob
ably correct, but inasmuch as neither of these methods gave very high re
coveries, and then only with a significant consumption of reagents, it was 

thought desirable to check the possibility of recovering a small part of the 
gold by a cheap and simple gravity concentration step. 

Shaking table tests were run on Lots 2 and 3, the coarse and fine sam
ples respectively, which are both lower in grade than Lot 1, which is pre
sumed to be representative of the tailings pile as a whole. The results of 
these tes·ts, presented in Tables 3 and 4, show that about 30 to 35 per cent 
of the gold can be recovered in a concentrate ,containing from O. 11 to 0. 18 
ounce of gold per ton. This is not a very spectacular recovery, but the 
ratio of concentration is very high· with from 92 to 95 per cent weight rejec
tion by an extremely simple treatment. Essentially, the gravity concentra
tion la a separation of the coarse eulfides from the gangue minerals. If 
·more of the higher grade sample, Lot 1, had been available for testing, a 
higher recovery of gold would have been expected from it. , . 

• t, . .... ' 
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TABLE 3. TABLING OF FINE TAILINGS (LOT 3)

Head Assay, 0.03 oz Au/ton

Weight
Assay,

Au, Distribution, %,
% oz/ton Au

Concentrate 4.9 0. 18 29.3
Tailings 95.1 (0.022) 70. 7
Composite 100.0 0.03 100.0

TABLE 4. TABLING OF COARSE TAILINGS (LOT 2)

Head Assay, 0. 025 oz Au/ton

As 8 ay,
Weight Au, Distribution, %,

% oz/ton Au

Concentrate 8.3 0.11 36.8
Tailings 91.7 (0.017) 63.2
Head 100.0 0.025 100.0
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TABLE 3. TABLING OF FINE TAILINGS (LOT 3) 

Head Assay, o. 03 oz Au/ton 

Assay, 
Weight Au, Distribution, "lo, 

% oz/ton Au 

Concentrate 4.9 o. 18 Z9.3 
Tailings 95.1 (0. 0ZZ) 70.7 
Composite 100.0 0.03 100.0 

TABLE 4, TABLING OF COARSE TAILINGS (LOT Z) 

Head Assay, 0. 0ZS oz Au/ton 

Assay, 
Weight· Au, Distribution, "lo. 

" oz/ton Au 

Concentrate 8.3 o. 11 36.8 
Tailings 91.7 (0.017) 63.·z 
Head 100.0 o.ozs 100.0 
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Gravity concentration of the sulfides in these tailings, probably 
would best be done in Humphrey spirals, which are low in capital cost, easy 
to operate, and effective. Spiral concentration should at least equal the 
concentration effected by the shaking table. Unfortunately, quantitative tests 
with the Humphreys spiral require at least 200 pounds of ore, so its effec
tiveness could not be checked.

Flotation

In the report of September 30, 1954, a number of flotation tests were 
described (all conducted on Lot 1) and it was indicated that recoveries of 
gold, varying from 49 to 61 per cent, could be obtained in a froth product. 
Factors tending to favor flotation concentration were itemized as; not much 
grinding is required, no pH control is needed, the sulfides float readily 
with a small quantity of reagents, and a high ratio of concentration can be 
obtained.

It was thought worthwhile to extend the initial tests to cover additional 
experimental conditions not previously investigated. Accordingly, a series 
of flotation tests were run, on the whole, much similar to the original tests. 
Details of the tests are recorded in Table 5.

In general, the flotation results herein reported were somewhat better 
than those reported previously, but not enough so to justify any optimism 
as to the possibility of a high recovery of gold. Although there are two tests 
in which recoveries of over 70 per cent of the gold were obtained in the 
froth, it would seem more reasonable to expect from 60 to 65 per cent of the 
gold in the concentrate. There is no specific test variable to which we can 
ascribe the results of the better tests, so we are inclined to believe that the 
improvement revolves about the determination of 0.005 ounce of gold per 
ton in the tailings. In other words, there is so little gold present that the 
limit of the analytical accuracy can easily affect the conclusion. However, 
on the basis of the analyses reported it must be recognized that there are at 
least two tests in which 70 per cent recovery was obtained.

One very encouraging finding from the current series of flotation tests 
is that the results are as good on pulp which is not ground as on pulp which 
is ground. Furthermore, there seems to be no difference between using 
tap water or distilled water, the results are just as good with modest reagent 
quantities as with larger quantities, and soluble salts seem to have no dele
terious effect.

All but one or two flotation tests were made on Lot 1, with reasonably 
satisfactory results. However, the brief trials of the best procedures for 
Lot 1 were ineffective for Lots 2 and 3. If it is ever contemplated to use 
flotation on the Gilt Edge tailings, additional careful checks should be made 
to ensure that the ore as a whole floats like Lot 1.
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Gravity concentration of the sulfides in these tailings, probably 
would best be done in Humphrey spirals, which are low in capital cost, easy 
to operate, and effective. Spiral concentration should at least equal the 
concentration effected by the shaking table. Unfortunately, quantitative tests 
with the Humphreys spiral require at least ZOO pounds of ore, so its effec
tiveness could not be checked. 

Flotation 

In the report of September 30, 1954, a number of flotation tests were 
described {all conducted on Lot 1) and it was indicated that recoveries of 
gold, varying from 49 to 61 per cent, could be obtained in a froth product. 
Factors tending to favor flotation concentration were itemized as; not much 
grinding is required, no pH control is needed, the sulfides float readily 
with a small quantity of reagents, and a high ratio of concentration can be 
obtained. 

It was thought worthwhile to extend the initial tests to cover additional 
experimental conditions not previously i_nvestigated. Accordingly, a series 
of flotation tests were run, on the whole, much similar to the original tests. 
Details of the tests are recorded in Table 5. 

In general, the flotation results herein reported were somewhat better 
than those reported previously, but not enough so to justify any optimism 
as to the possibility of a high recovery of gold. Although there are two tests 
in which recoveries of over 70 per cent of the gold were obtained in the 
froth, it would seem more reasonable to expect from 60 to 65 per cent of the 
gold in the concentrate. There is no specific test variable to which we can 
ascribe the results of the better tests, so we are inclined to believe that the 
improvement revolves about the determination of O. 005 ounce of gold per 
ton in the tailings. In other words, the re is so little gold present that the 
limit of the analytical accuracy can easily affect the conclusion. However, 
on the basis of the analyses reported it must be recognized that there are at 
least two tests in which 70 per cent recovery was obtained. 

One very encouraging finding from the current series of flotation tests 
is that the results are as good on pulp which is not ground as on pulp which 
is ground. Furthermore, there seems to be no difference between using 
tap water or distilled water, the results are just as good with modest reagent 
quantities as with larger quantities, and soluble salts seem to have no dele
terious effect. · 

All but one or two flotation tests were made on Lot 1, with reasonably 
•atisfactory results. However, the brief trials of the best p»ocedures for 
Lot I were ineffective for Lots Z and 3. li it ie ever contemplated to use 
flotation on the Gilt Edge tailings, additional careful checks should be made 
to ensure that the ore as a whole floats like Lot 1. 
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TABLE 5. FLOTATION TESTS ON VARIOUS SAMPLES OF GILT EDGE TAILINGS

Amt Distribution,

Time, Lb/Ton Weight Au. Ag, %

Test Lot Operation min Reagents Feed pH Water Product % oz/ton oz/ton Au Ag Re macks

•
> 17 A 1<‘> Grind (Ball Mill) 11 Tap Froth 6.8 0.28 1.3 57.1 32.2

•4 Condition 5 cuso4 1.0 5.1 Tailings 93.2 0.015 0.2 42.9 67.8

■4 A.F. 208 0.4 Composite 100.0 0.033 0.27 100.0 100.0
m Float S Pine oil 0.06 5.2

r

r
18 !<•> Attrition (50% solids) 10

n Condition S Q1SO4 1.0 5.3 Tap Froth 5.8 0.33 1.45 57.3 22.8 No grind

A.P. 208 0.4 Tailings 94.2 0.015 0.3 42.7 77.2

£
Float 5 Pine oil 0.06 5.6 Composite 100.0 0.033 0.37 100.0 100.0

n 19 !<*) Attrition (66% solids) 10 Q1SO4 1.0 Tap Froth 4.8 0.49 1.53 71.1 20.4 No grind

Z Condition 5 A.F. 208 0.4 5.2 Tailings 95.2 0.01 0.3 28.9 79.6

0 Composite 100.0 0.033 0.36 100.0 100.0

s Float . 5 Pine oil 0.06 5.5

> 20 1<*> Grind (Ball Mill) 20 Tap Froth 5.3 0.42 1.-60 70.1 31.0 Long grind

r . Condition S CUSO4 1.0 5.2 Tailings 94.7 0.01 0.20 29.9 69.0

A.F. 208 0.4 Composite 100.0 0.032 0.27 100.0 100.0

—
Float 5 Pine oil 0.06 5.6

z 21 lO Grind (Ball Mill) 20 Oleic acid 0.5 Tap Froth 10.5 0.22 1.1 63.2 39.2 Oleic In grind

Condition 10 Z-6 0.05 5.2 Tailings 89.5 0. 015 0.2 36.8 60.8 Long float, no

Float 1 10 — — Composite 100.0 0.036 0.29 100.0 100.0 Aero float

-1 Float 2 15 Pine oil 0.06 5.5

c
•4

22 iC) Grind (Ball Mill) 20 Oleic acid 1.0 Tap Froth 12.0 0.21 1.1 66.8 27.3 More oleic in

pi - Condition 10 Z-6 0.05 5.2 Tailings 88.0 0.015 0.4 34.2 72.7 grind

Float 1 10 — — Composite 100.0 0.038 0.48 100.0 100.0
Float 2 . . 10 Pine oil 0.06 5.5

i,· 

TABLE 5. FLOTATION TESTS ON'VARIOUS SAMPLES OF Gll.T EDGE TAILINGS 

Am! Dllatbution0 

Time. Lb/l'oo Wetglu Au. Ag. .,, 
Test Lot Operation m1a Rugeoa Feed pH Water Product ,, oz/tan oz/tm Au Ag Remarks ·! 

r' Cl 

> 17 A 1<a) Grind (Ball Mill) 11 Tap Froth 6.8 0.28 1.3 57.1 32.2 

◄ Condldoo 5 CuS04 1.0 5.1 TallJngl 93.2 0.015 0.2 42.9 67.8 

◄ A.P. 208 0.4 Compoelte 100.0 0.033 0.21 100.0 100.0 

"' Float 5 Plaeoll 0.06 5.2 
r 

1<•> r 18 Aarlt1on(5~ mllds) 10 

"' Coodldoo 5 01S04 1.0 5.3 Tap Froth 5.8 0.33 1.45 57.3 22.8 No grind 
A.P. 208 0.4 TalUngt 94.2 0.015 0.3 42. 7 71.2 

float 5 Plne oll 0.06 5.6 Compoahe 100.0 0.033 o.37 100.0 100.0 
~ 

"' ·19 1<a) Aarltk>n (66', 10Uds) 10 CuS04 1.0 Tap Froth 4.8 o.49 1.53 71. 1 20.4 No grlnd 

~ Condldoo 5 A.F. 208 0.4 5.2 TaUlngt 95.2 0.01 0.3 28.9 79.6 

0 Compmlte 100.0 0.033 o.36 100.0 100.0 

float 5 Plne oil 0.06 5.5 
.., 

:D 

> 20 1<a) Grlnd (Ball Mill) 20 Tap Froth 5.3 0.42 1.1>0 70. 1 31.0 Long grind 

r . Condition 5 CuS04 1.0 5.2 Talllngl 94. 7 0.01 0.20 29.9 69.0 
A.F. 208 0.4 Compoelte 100.0 o.oa2 o.Z1 100.0 100.0 

Float 5 Plue oU 0.06 5.6 

z 21 1<•> Grind (Ball MUI) 20 Olelc acld o.5 Tap Froth 10.5 0.22 I. 1 63.2 39.2 Oielc ln grind 
u, 

Condition• 10 Z-6 0.05 5.2 Tailing• 89.5 0.01s 0.2 36.8 60.8 Long float, 
◄ 

no 

Float 1 · 10 Compo1lt.e 100.0 0.036 0.29 100.0 100.0 AeroRoat 

◄ float 2. 15 Ploe oll 0.06 5,5 
C 22 1<a) 
~ 

Grind (Ball Mill) 20 Olelc acid 1. 0 Tap Froth 12.0 o. 21 1. 1 116.8 27.3 More olelc in 

"' 
Condition 10 Z•6 o.os 5. 2 Tallln8' 88.0 o. 015 0.4 34.2 72.7 grind 

float 1 10 Compoalte 100.0 o. 038 0.48 100.0 100.0 
float 2 10 Pine oll 0.06 5.5 

• 



TABLE 5. (Continued)

Test Lot Operation

Time,

min Reagents

Lb/Ton

Feed pH Water Product

Weight

%

Assay Distribution.

Au. Ag, %

oz/ton os/ton Au Ag Remarks

Q

> 23 Washing 5 Tap Froth 10.9 0.20 1.0 61.9 23.3 Soluble salts

-4 Grind (Ball Mill) 20 Oleic acid 0.5 Tailings 89.1 0.015 0.4 38.1 76.7 filtered out
-« ' Condition 10 Z-6 0.05 6.5 Composite 100.0 0.035 0.46 100.0 100.0 out before
n Float 1 10 — -- grinding; this

r
Float 2 16 Pine oil 0.06 6.8 raised pH

m 24
!«*>) Attrition (50% solids) 10 DisxL Cleaner Cone. 4.3 0.54 0.31 53.8 Rougher run

Condition 5 Oleic acid 0.5 . 4.8 Cleaner U'Flo 3.8 0.03 0.25 2.6 5 times in

Z CuS04 0.25 Rougher U'Flo 91.9 0.02 43.6 2000-gram

pi A.F. 208 0.2 Composite 100.0 0.04 100.0 Denver cell,

£ Rougher 10 Pine oil 0.03 -- froths com-

O Cleaner 10 A.F. 208 0.05 -- blned for 1

s Pine oil 0.03 cleaning in

“ 2000-gram

> cell

25 1(b) Attrition (50% solids) 10 Froth 6.6 0.32 0.86 52.7

Condition 5 Oleic acid 0.1 5.0 Dlstl. Tailings 93.4 0.02 47.3

z
CuS04 0.25 Composite 100.0 0.04 100.0

0) A.F. 208 0.1

H • Float i 10 Oleic acid 0.0G --
- A.F. 208 0.05
H

C
-

Float 2 10 Pine oil 0.06 --

H a(b) Attrition (50% solids) 10 Froth 3.4 0.48 47.2 Same as Test 2S
P'1 • Condition 5 Oleic acid 0.5 5.1 Distl. Tailings 96.6 0.02 52.8 but used more

CuS04 0.5 Composite 100.0 0.034 100.0 oleic acid

* A.F. 208 0.2 and mote

Float 1 10 Pine oil 0.03 -- CuS04
Float 2 11 A.F. 208 0.05 --

Pine oil 0.03

TABLE 6. (ContJnued) 

Asuz: Dl.llrtbutioo, 
Time. Lb/ron Welgbt Au. Ag, 4" 

Test Loi Operation mJn Reagent1 Feed pH Water Product 4" oz/too oz/ton Au Ag Remark, 

m 
> 23 1<•> Washing 5 Tap Froth 10.9 0.20 1.0 61.9 23.3 Soluble sala 
-4 Grind (Ball Mill) 20 Olelc acld o.s TaWngt 89.1 0.015 0.4 38.1 76.7 filtered out 
-4 Coodtdon 10 Z-6 o.os 6.S Composite 100.0 0.035 0,46 100.0 100.0 out before 

"' Float 1 10 grtndJng: du• r 
Float 2 16 Plne oil 0.06 6.8 railed pH 

I•' 
r 

"' 24 1Cb) Attrition (Soi,» sollds) 10 Dtm. Cleaner Cone. 4.3 0.54 0,31 53.8 Rougher run 
Condldoo 5 Olelc acld 0,5 . 4.8 Cleaner U'Flo 3.8 0.03 0,25 2.6 5 times ln 

E CuS04 0.25 Rougher U'Flo 91. 9 0.02 43.6 2000-gram 

I'll A.F. 208 0.2 Compotlte 100.0 0.04 100.0 Denver cell, 

E Rougher 10 Plne oil 0.03 froths com-

0 Cleaner 10 A.F. 208 o.os blned for 1 

21 Pine oil 0,03 clunlng ln 00 

2000-gram 
> cell 
r 

1(b) 25 Attrition (Soi,» solids) 10 Froth 6.6 0.32 0.86 52. 7 
Condldoo 5 Olelc acid 0.1 s.o Dlltl. TatUngt 93,4 0.02 47,3 

z CuS04 0.25 Composite 100.0 0.04 100.0 
a, A.F. 208 0.1 
-4· Float 1 10 Olelc acid O,OG 

A.F. 208 o.os 
-4 Float 2 10 Plne oil 0,06 
C :.-

-4 . 26_ .. 1Cb) Attrition (500,, solids) 10 Froth 3.4 0.48 47.2 Same as Test 25 
I'll Condidon 5 Olelc acid 0.5 5.1 Dlstl. Tailing• 96,6 0.02 52.8 but used more 

! 
CuS04 0,5 100.0 0,034 100.0 olelc acid Composite 
A.F. 208 

4 
0.2 and more 

CuS04 
Float 1 10 Pine oil 0,03 
Float 2 11 A.F. 208 o.os 

Pine oil 0,03 

I • 



TABLE 5. (Continued)

Ten Lot Operation

Time,

min Reagents

Lb/Ton 

Feed PH Water Product

Weighs

%

Assay Distribution.

Au, Aft, %

os/ton oz/ton Au Ag Remarks

9 71 !<b) Attrition (50% solids) 10
> ■ Coodldoo 5 Oleic acid 1.0 — DistL Froth 10.3 0.215 62.4 Same as Test 26

H
Qi904 1.0 Tailings 89.7 0.015 37.6 but used more

m
A.F. 208 0.4 ” Composite 100.0 0.036 100.0 oleic add and

r
Float 10 Pine oil 0.03 — CuS04

r 28
i(b) Attrition (50% aolidi) 10

w Condition 5 Oleic acid 0.5 — Dlstl. Froth 9.0 0.26 63.1 Similar to No. 24

Q1SO4 0.25 Tailings 91.0 0.015 36.9 but better results

z A.P. 208 0.2 Composite 100.0 0.037 100.0 because of

n Float 10 Pine oil 0.06 — O.OOS'oa dlf-

Z ferenee in tails

o

1)
29 x(b) Attrition (62% tolidi) 10 Tap Froth 6.2 0.10 18.0

Coodltlon 5 Oleic acid 0.5 4.3 Tailings 93.8 0.03 82.0 No CuS04. Z-6.

► ■ Float 0.06 Pine oil -- Composite 100.0 0.034 100.0 ot Aero float

r
SO l(b) • Attrition (62% tolidi) 10 Oleic acid 0.5 Tap Froth 7.1 0.18 31.4 Oleic acid in

Cortdltloo 1 — -- Tailings 92.9 0.03 68.6 attrition, no

2
Float 15 Pine oil 0.3 Composite 100.0 0.04 100.0 CuS04, Z-6 or

to
Aero float

-1
31 !(b)

Attrition (62% solids) 10 Tap Froth 9.8 0.26 65.3 No oldc add or.

-4 Condition 1 5 A.F. 208 0.4 .. Tailings 90.2 0.015 34.7 Z-6, all Aero-
C Float 1 8 Pine oil 0.03 Composite 100.0 0.039 100.0 float gives good

Condition 2 2 A.F. 208 0.1 -- results
PI

* Float 2 11 Pine oil 0.03

32- !<b) Attrition (62% solids) 10 A.F. 208 0.4 Tap Froth 10.8 0.21 56.0 Aero float in

Condition 1 1 — — Tailings 89.2 0.02 44.0 attrition; tails

Float 1 9 Pine oil 0.06 -* Composite 100.0 0.04 100.0 higher by

Condition 2 1 A.F. 208 0.1 — 0.005 oz, if this

Float 2 7 Pine oU 0.03 is significant

>o

--------- ----------1-- ____ , ---
TABLE s. (Continued) 

Aaaz Dlmlbudoo, 
Time. Lb/l'oa Weight Au. Ag. " Tat Lot Opetatioa m1D Reagents Feed pH Water Product " os/fm o&/taa Au Ag Remarb 

Cl 2T 1(b) Amt.don (50,, 10lldJ) 10 
> Coodldon 5 O1.eic acid 1.0 Dlst1. Froth 10.3 0.215 62,.4 Same uTea 28 
◄ CuS04 1.0 Talllngt 
◄ 

89.7 0.015 37.6 butllled more 

"' 
A.P. 208 o.4 Compodte 100.0 0.038 100.0 olelc acid and 

,. PJoat 10 Pine oll o.os euso4 ,. 
28 1(b) Amtdoa (50,, .,lld1) 10 

"' ~don s Olelc acid o.5 Dlatl. Froth 9.0 0.26 63.1 Stmllar 10 No. 24 
CuS04 o.25 TalUngt 91.0 0.01s 36.9 but benier retula 

E A.P. 208 0.2 Compolite 100.0 o.os7 100.0 becau,e of 

"' float 10 Pine oil 0.06 0.00$-os dlf-
E faencela talla 
0 

29 1(b) Anrllioa ( 62', 101idl) 10 Tap Froth 6.2 0.10 ..0 
JI 18.0 

Coodldoo 5 Olelc acld o.5 4.3 TalUng1 93.8 0.03 82.0 No CuS04 , Z-6, 

> . float. 0.06 Pl.De oil Composite 100.0 0.034 100.0 or Aerofioat 
r- so 1(b). Anrtdon ( 62" soll.dl) 10 Olelc acid o.s Tap froth 7.1 0.18 31.4 Olelc acid la 

1··. 
Condldoo 1 TaWnga 92.9 0.03 68.6 atuttion, no 
float. 15 Pl.De oll 0,3 Composite 100.0 o.a. 100.0 Cuso4, Z-6 or z 

Aaofloat 
CII 

I. ◄ 1(b) 31 Anritioo (62', solidi) 10 Tap ·· froth 9.8 0.26 65.3 No oldc acid or_ 
◄ Condition 1 5 A.F. 208 0.4 Talllngt 90.2 0.01s 34. 7 z-e. all Aero-

.C Float 1 8 Pine oil o.os Composite 100.0 0.039 100.0 float gi,es good 
◄ 

, 
CCllldidon 2 2 A.F. 208 0.1 resultl 

"' Float 2 11 Pine oil o.os 

32· 1(b) Attrition (62', solids) 10 A. F. 208 o.4 Tap Froth 10.8 0.21 56.0 Aerofloat in 
Condtdoo 1 1 Tailing• 89.2 0.02 44.0 attrition; wlJ 

~ Float 1 9 Pine oil 0.06 Composite 100.0 0.04 100.0 higher by 
Condtdon 2 1 A.F. 208 0.1 o. 005 oz, tr this 
Float 2 7 Pine oil 0.03 LI algnlflcant 

I 

1. 



TABLE 5. (Continued)

Test Lot Operation

■ Time, Lb/Ton

min Reagents Feed pH Water Product

Weight
%

Assay

Au,
oz/too

*8.

Distribution,
*

oz/too Au Ag Remarks

>
33 Attrition (62% solids) 10 Z-6 0.1 Tap Froth 10.3 0.22 55.8 Aerofloat and Z-6

■4 Float 1 8 Pine oil 0.06 — Tailings 89.7 0.02 44.2 appear to be

■4 Condition 1 1 Z-6 0.05 — Composite 100.0 0.04 100.0 essentially equiv

m Pine oil 0.03 alent, see Test

r Float 2 7 — — 31

L 'E 34 !<b) Attrition (62% solids) 10
Condition 1 5 Z-6 0.1 — Tap Froth 8.8 0.22 58.5 Z-6 after attrition

Pine oil 0.03 Tailings 91.2 0.015 41.5 mill may be
£ Float 1 8 Pine oil 0.03 -- Composite 100.0 0.033 100.0 slightly better
PI Condition 2 2 Z-6 0.05 —£ / Pine oil 0.03
O
s

Float 2 7 — —

35 x(b> Attrition (50% solids) 10 4.3 Tap Froth 8.6 0.25 61.0 Acid before Z-6
> Condition 1 10 HgSO* 2.0 3.0 Tailings 91.4 0.015 39.0 gives as good re

Z-6 0.1 Composite 100.0 0.035 100.0 sults as Aerofloat

Pine oil 0.03

— Float 1 8 Pine oil 0.03
z Condition 2 2 Z-6 0.05 --(A Pine oil 0.03

Float 2 7
-1
r-

136 Attrition (60% solids) 10 CuS04 0.5 Tap Froth 5.9 0.065 14.2 A check on Tests
w
H

Condition S Oleic acid 0.5 -- Tailings 94.1 0.025 85.8 29 and 30 showing

m
Float 15 Pine oil 0.06 Composite 100.0 0.027 100.0 oleic acid alone

•: • - • to be inadequate

P x(b) Attrition (62% solids) 10 A.F. 208 0.4 4.1 Dlstl. Froth 9.7 0.24 56.4 Same as Test 32

Condition 1 1 — -- Tailings 90.3 0.02 43.6 but with distilled

Float 1 8 Pine oil 0.06 -- Composite 100.0 0.04 100.0 water, same re
Condition 2 1 A.F. 208 0.1 -- sults

Float 2 5 Pine oil 0.03 --

- - - - - --------------------- ---- ..... --1111---..--..- ----

TABLE 5. (Conttnued) 

Aaaz Dllttlbudon. 
Ttme. Lb/Toa WeJaht Au. ,Ag. ! 

Tea Lot · Operation min Reagents Feed pH Waia Product " oz/too oz/tt10 Au Ag Remarks 

GI 
1Cb> 

> 33 Anrttion (62', solids) 10 Z•6 0.1 Tap Froth 10.3 0.22 ss.e Aeroflo.lt and Z-6 

◄ Float 1 8 Pine oil 0.06 TaWngt 89. 7 O.M 44.2 appear 10 be 

◄ Condldon 1 1 Z-6 o.os Com()Ollte 100.0 o.04 100.0 esaenttally equiv• 

"' Pine oil o.03 . aleat. see Test 
,- Float 2 ... 7 31 
,-

1Cb> Iii 3' Aarltloo (~ solids) 10 
Condition 1 5 Z-6 0.1 Tap Froth e.e 0.22 58.S Z-6 after atvldon 

Pine oil 0.03 Talllnp 91.2 0.015 41.S mUl may be 
~ fk>at 1 8 Plne oil 0.03 Compoltte 100.0 0.033 100.0 slightly bena 
"' Condition 2 2 z-~ o.os 
~ J Pine oil o.o3 
0 -· Float 2 7 0 :a 

S5 1Cb> Attrition (5~ 10Uds) 10 4.3 Tap Froth 8.6 o.25 61.0 Acid before Z•6 
> Condition 1 10 H~04 2.0 3.0 Talling• 91.4 0.01s 39.0 gives u good re• ,-

Z-6 0.1 Composite 100.0 0.035 100.0 suits u Aerofioat 
Pine oil o.03 

float 1 8 Pine oil o.03 
z Condition 2 2 Z-6 o.os 
"' Pine oU o.o3 
◄ float 2 7 

◄ ;38 Attrition (60,, .,lids) 10 Cuso4 o.065 
C 

o.s Tap Froth s.9 14.2 A check on Tests 

◄ 
Condition 5 Oleic acid o.s TaWDgt 94. 1 0.025 85.8 29 and 30 showing 

"' 
.. Float 15 Pine oil o.06 Compoatte 100.0 0.021 100.0 olelc acld alone 

to be inadequate 

71 1(b) Attrition (6~ solids) 10 A.F. 208 0.4 4.1 DlstL Froth 9.7 0.24 56.4 Same as Test 32 
Condition 1 1 Tailings 90.3 0.02 43.6 but with dLstllled 
Float 1 8 Pine oll o.os Compotlte 100. 0 0.04 100.0 water, 11me re• 
Condition 2 1 A.F. 208 0.1 tulb 

float 2 5 Pine oil o.o3 



TABLE 5. (Continued)

9
>
-4

-4
m

r

r
m

S
m

t

O

s

>
r

Z
w

-4

-4

c
-4

n

Assay Distribution,

Time, Lb/Too Weight Au. Ag, __ s___
Test Lot Operation min Reagents Feed pH Water Product % oz/ton oz/ton Au Ag Remarks

38 Composite of No. 2 Attrition (62% solids) 10 A.F. 208 0.4 Tap Froth 5.8 0.12 26.7 Similar to Test 32

and No. Condition 1 1 — — Tailings 94.2 0.02 73.3 but with Lots 2

Float 1 8 Pine oil 0.03 — Composite 100.0 0.026 100.0 and 3; evidently

Condition 2' 1 A.F. 208 0.1 -- they float dif-

Float 2 6 -- — ferently from

*• Lot 1

39 !<*> Attrition (62% solids) 10 Z-6 0.1 Tap Froth 7.7 0.28 39.8 Six 24cg batches

Float 1 6- Pine oil 0.06 Tailings 92.3 0.035 60.2 floated and prod-

Condition 2 Z-6 0.05 -- Composite 100.0 0.054 100.0 ucts combined.

Float 2 6 Pine oil 0.03 tailing assay 

probably high 

compared with 

Tests 33 and 34 

which also had 

Z-6 as only 

collector

(a) Minis 20 mesh.

(b) Minus 10 meih.

A.F. 208 - Aero float 208.

Z-6-Pen tasol amyl xanthate. 

Qlstl - Distilled water.

- - - --------------.,_ ... _,.--ll_.,_ __ _,~--•- -----

Tai Lot Operattoa 

• 
> 38 Compollre of No. 2 Attrit1an (621t _,lids) 
-4 aad No. j.a) Condldon 1 
-4 float 1 

"' Coodldoa 2. ,. 
Ploat 2 ,. .. 

"' 
39 1<a) Anrtdco (6~ 10llds) 

r: Ploat l 

"' Condlttoa 
r: Ploat 2 
0 
JI 

> ,. 

z 
(II (a) Mlnua 20 mesh. 
◄ (b) Minus 10 mesh. 

A.P. 208 • AeroOoat 208. 
-4 

. c 
-4 

l"'I 

Z-6-falt&IOl amyl A&nthate • 

Qjlt1 • DllUlled water. 

TABLE s. (Continued) 

Time. Lb/rca 
m1D Rugea11 Feed pH Water 

10 A.F. 208 o., Tap 
1 
8 PIDe ot1 o.03 
1 A.P. 208 0.1 
6 

10 Z•6 0.1 Tap 
6· Ptne oil o.os 
2 Z•6 o.os 
6 Pine ot1 0.03 

Aaaz Dbtrltiudon. 
Weight Au. Ag. ! 

Product ... oz/ton oz/ton Au Ag Remarks 

Froth s.8 0.12 26.7 S lm1lar to Test 3 2 
TaWnga M.2 0.02 73.3 but wt th Lots 2 
Compolire 100.0 0.026 100.0 and 3; eridently 

they float dlf• 
feremly from 
Lat 1 

Froth 7.7 0.28 39.8 Six 2-kg batcbea 
TaWnga 92.3 0.035 60.2 floated and prod-
Composite 100.0 o.oM 100.0 ucts combined. 

ta1Ung auay 
probably high --compared with 
Te1t133 and 34 
which also bad 
Z•6 aa ooly 
collector 
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Discussion of Flotation Tests

Although the results of the flotation tests have been summarized in the 
above paragraphs, a more detailed discussion is given here. The data dis
cussed are recorded in Table 5.

Comparison of Tests 18 and 19 with 17A and 20 shows that the results 
are as good without ball milling as with it. There is no good explanation for 
the exceptionally good results of Tests 19 and 20. They probably depend on 
the determination of 0* 005 ounce of gold in the tailing, a questionable quan
tity. unless exceptional precautions are taken to ensure accuracy. These 
good tests were made without using any oleic acid, and may be compared 
with Tests 25 through 28.

Comparison of Tests 21 and 22 shows there is little or no effect in 
changing the quantity of oleic acid used as collector, and furthermore that 
there is no improvement by using a long grind. Evidently liberation is not 
a significant consideration.

Comparison of Tests 21 and 23 shows that the removal of soluble salts 
before flotation has no effect.

Test 24 was a large test conducted in multiple. There was enough 
rougher concentrate to try cleaning and it is shown that the cleaner tailing 
is of low enough grade to be rejected. The cleaner concentrate is relatively 
high grade, containing more than one-half an ounce of gold.

Tests 25 through 28 were intended to establish the effect of variation 
in the quantity of oleic acid and of copper sulfate used. The results show 
a poor correlation of both of these variables, but there is no indication that 
increased quantities of oleic acid or copper sulfate are helpful.

In Tests 29, 30, and 36, oleic acid was the only collecting reagent, 
with no xanthate (Z-6) or Aerofloat 208 present. The results are very poor, 
with perhaps an indication that the use of oleic acid in the attrition step 
rather than the condition is helpful.

In Tests 31 and 32 it is shown that the place of addition of Aerofloat 208 
may be of some importance. Aerofloat as the lone collector gives compara
tively good recovery.

Comparison of Tests 32, 33, and 34 indicates that Z-6 or Aerofloat 208 
is essentially equivalent as collectors. The test results are inconclusive, 
on the effect of place of addition of the xanthate Z-6.

In Test 35 enough sulfuric acid was added to give a more acid pH for 
flotation. The results, in comparison with Tests 33 and 34, show that flota
tion is better at pH 3 than at pH 4 to 6 where most of the tests were run.
But the magnitude of the improvement is not startling. It may be that if
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Discussion of Flotation Tests 

Although the results of the flotation tests have been summarized in the 
above paragraphs, a more detailed discussion is given here. The data dis
cussed are recorded in Table S. 

Comparison of Testa 18 and 19 with 17A and Z0 shows that the results 
are as good without ball milling as with it. There is no good explanation for 
the exceptionally good results of Tests 19 and zo. They probably depend on 
the determination of 0. 005 ounce of gold in the tailing, a questionable quan
tity. unless exceptional precautions are taken to ensure accuracy. These 
good tests were made without using any oleic acid, and may be compared 
with Tests ZS through ZS. 

Comparison of Tests Z 1 and ZZ shows there is little or no effect in 
changing the quantity of oleic acid used as collector, and furthermore that 
there ia no improvement by using a long grind. Evidently liberation is not 
a significant consideration. 

Comparison of Tests 21 and 23 shows that the removal of soluble salts 
before flotation has no effect. 

Test 24 was a large test conducted in multiple. There was enough 
rougher concentrate to try cleaning and it is shown that the cleaner tailing 
is of low enough grade to be rejected. The cleaner concentrate is relatively 
high grade, containing more than one-half an ounce of gold. 

Tests ZS through ZS were intended to establish the effect of variation 
in the quantity of oleic acid and of copper sulfate used. The results show 
a poor correlation of both of these variables, but there is no indication that 
increased quantities of oleic acid or copper sulfate are helpful. 

In Tests 29, 30, and 36, oleic acid was the only collecting reagent, 
· with no xanthate (Z-6) or Aerofloat Z08 present. The results are very poor, 

with perhaps an indication that the use of oleic acid in the attrition step 
rather than the condition is helpful. 

In Tests 31 and 32 it is shown that the place of addition of Aerofloat Z08 
may be of some importance. Aerofioat as the lone collector gives compara
tively good recovery. 

Comparison of Tests 32, 33, and 34 indicates that Z-6 or Aerofloat 208 
is essentially equivalent as collectors. The test results are inconclusive, 

on t~e effect of place of addition of the xanthate Z-6. 

In Teet 35 enough sulfuric acid was added to give a moi:e acid pH for 
notation. The results, in comparison with Tests 33 and 34, shQw that flota
tion h better at pH 3 than at pH 4 to 6 where most of the tests were run. 
But the magnitude of the improvement is not startling. It may be that if ... . . ' 
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further consideration is given to flotation of this type of ore, additional 
work should be done with an acid circuit-

Check tests were made to determine whether there was any difference 
between flotation in tap or distilled water- Comparison of Tests 32 and 37 
indicates there is little or no difference.

A comparison of Tests 32 and 38 shows that there is a great difference 
between Lot 1 and Lots 2 and 3- A composite of Lots 2 and 3 floats very 
poorly with less than 30 per cent of the gold floating under conditions which 
would float at least 60 per cent from Lot 1- Additional tests might show 
some improvement, but the chances are that if Lots 2 and 3 represent any 
great tonnage, flotation is not a useful method for their treatment-

Test 39, like Test 24, was a multiple test to produce concentrate for 
subsequent roasting and cyanidation- The results are not very good, but the 
tailing analysis probably is in error, because the calculated head is much 
too high.

Cyanidation

Cyanidation of Flotation Tailings

A number of cyanidation tests were conducted on flotation tailings. 
The results, summarized in Table 6, show that the flotation operation is 
relatively efficient and that little or no additional gold can be recovered by 
cyanidation of the flotation tailings. There was never any expectation that 
cyanidation of a flotation tailing would be an economical processing step. 
This procedure was intended to indicate the efficiency of flotation, as well 
as a check on the cyanidation of raw ore.

Cyanidation of Raw Ore

Cyanidation by Agitation. A series of experiments was made to study 
additional variables in the simple cyanidation of raw ore. The experiments 
reported in the previous report had included cyanidation for a maximum of 
24 hours. It was thought that additional leaching time might result in enough 
additional extraction to justify the longer retention time. Table 7 gives the 
results in which grinding time, solution strength, and leaching time were 
varied over rather wide limits. The results show that as much as 75 per 
cent of the gold can be extracted by cyanidation, but there is no correlation 
of this extraction with any particular set of experimental conditions. Rather, 
it is indicated that the calculated extraction is, as with flotation, a function 
of the accuracy of the gold analysis and that the difference between 0. 01 and
0. 015 ounce of gold per ton is the difference between the good and the
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further consideration is given to flotation of this type of ore, additional 
work should be done with an acid circuit. 

Check tests were made to determine whether ther.e was any difference 
between flotation in tap or distilled water. Comparison of Tests 32 and 37 
indicates there is little or no difference. 

A comparison of Tests 32 and 38 shows that there is a great difference 
between Lot 1 and Lots Z and 3. A composite of Lots 2 and 3 floats very 
poorly with less than 30 per cent of the gold floating under conditions which 
would float at least 60 per cent from Lot 1. Additional tests might show 
some improvement, but the chances are that if Lots 2 and 3 represent any 
great tonnage, flotation is not a useful me.thod for their treatment. 

Teat 39, like Test 24, was a multiple test to produce concentrate for 
subsequent roasting and cyanidation. The results are riot very good, but the 
taiiing analysis probably h in error, because the calculated head is much 
too high. 

Cyanidation 

Cyanidation of Flotation Tailings 

A number of cyanidation tests were conducted on flotation tailings. 
The results, summarized in Table 6, show that the flotation operation is 
relatively efficient and that little or no additional gold can be recovered by 
cyanidation of the flotation tailings. There was never any expectation that 
cyanidation of a flotation tailing would be an economical processing step. 
This procedure was intended to indicate the efficiency of flotation, as well 
as a check on the cyanidation of raw ore. 

Cyanidation of Raw Ore 

Cyanidation by Agitation. A series of experiments was made to study 
additional variables in the simple cyanidation of raw ore. The experiments 
reported in the previous report had included cyanidation for a maximum of 
24 hours. It was thought that additional leaching time might result in enough 
additional extraction to justify the longer retention time. Table 7 gives the 
results in which grinding time, solution strength, and leaching time were 
varied over rather wide limits. The results show that as much as 75 per 
cent of the gold can be extracted by cyanidation, but there ·is no correlation 
of this extraction with any particular set of experimental conditions. Rather, 
it ia indicated that the calculated extraction is, as with flotation, a function 
of the accuracy of the gold analysis and that the difference betw~en O. 01 and 
O. 015 ounce of gold per ton is the difference_ between the goo~- a~d _the 
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TABLE 6. CYANIDATION OF FLOTATION TAILINGS - TYPICAL TESTS

a
>
■«

•i

to
r
r
m

z
PI

s
o

s

>
r

z
w

H

Reagent Con- Reagent Con- Assay, Au,
Ratio, centration at sumption, oz/ton

Cyanide Cyanidation Solution End, per cent lb/ton solids Flotation Cyanide Extraction, %
Test No. Time, hours to Solids NaCN CaO NaCN CaO Tailings Residue Au

T-l-1 72 2.5 0.05 0.03 0. 8 10.3 0.015 0.01 33.3
T-2-5 72 1.5 0.05 0. 02 0.53 10.0 0.015 0.015 0

T-4-12 72 3.5 0.05 0.03 0. 85 9. 1 0.01 0.01 0

H

c ^
•4
PI •'

1 

I' Cl 

I· > 
◄ 

·- ◄ 

"' ,. 
,. 
"' 

> ,. 

z 
Ill 
-4 

-4 

C 

-4 

"' 

·cyanide 
Test No. 

T-1--1 
T-Z-5 
T-4--lZ 

Z" 

. 

4 

TABLE 6. CYANIDATION OF FLOTATION TAILINGS - TYPICAL TESTS 

Cyanidation 
Time, hours 

72 
Tl 
7Z 

Ratio, 
Solution 
to Solids 

2.5 
1.5 
3.5 

Reagent Con
centration at 
End1 per cent 
NaCN CaO 

0.05 
0.05 
0.05 

0.03 
0.02 
0.03 

Reagent Con
sumption, 

lb/ton solids 
NaCN CaO 

0.8 
0.53 
0.85 

10.3 
10.0 

9. 1 

• 

Assay, Au, 
oz/ton 

Flotation Cyanide 
Tailings Residue 

0.015 
0.015 
0.01 

0.01 
0.015 
0.01 

Extraction, o/o 
Au 

33.3 
0 
0 

I 

..,_.. .--. ...-. .,....... r-t ~ r--' ~ r 
I 



TABLE 7. CYANIDATION OF RAW ORE (0. 04 OZ Au/TON)

m
>
-4

Cyanide 
Test No.

Grind 
Time, 

minute s
C yanidation 
Time, hours

Ratio, 
Solution 
to Solids

Reagent Con
centration at 
End, per cent

Reagent Con
sumption, 

lb/ton solids

Assay,
Residue

Au,
oz/ton

Extraction, %,
NaCN CaO NaCN CaO Au

m
r 16 0 24 1.0 0.07 0.09 0.015 62.5
r 72 . 0.9 0.09 0.02 0.02 50.0
re 168 0.8 0.09 0.04 1.08 20.6 0.02 50.0

Z 17 10 24 1.0" 0.09 0.1 0.015 62.5
re 72 0.9 0.09 0.04 0.01 75.0
z
o

168 0-8 0.08 0.04 1.17 20.7 0.015 62.5

a 18* 10 24 1.0 0.09 0.1 0.015 62.5
> 72 0.9 0.09 0.04 0.015 62.5
r 168 0. 8 0.09 0.04 0. 96 20.4 0.015 62.5

* 19 30 . 24 1.0 0.09 0.08 0.015 62.5
</i 72 0.9 0.09 0.04 0.01 .75.0
H 168 0.8 0.09 0.04 1.26 21.0 0.02 50.0

■C . 20 60 24 1.0 0.09 0.08 * 0.015 62.5
•* 72. 0.9 0.09 0.05 0.015 62.5
re

.* *
168 0.8 0.09 0.04 0. 84 20.7 0.010 75.0

21 0 24 1.3 0.09 0.09 0.01 75.0
* 72 1.2 0.09 0.04 0.01 75.0

168 1.1 0.09 0.02 0.60 25.0 0.01 75.0

Ground ore Altered and repulped before cyanidatlon.

--------- - - - - - - - - - - - - - - - - -
-··llllt"' 

TABLE 7. CYANIDATION OF RAW ORE (O. 04 OZ Au/TON) 

Reagent Con- Reagent Con- Assay, 
Grind Ratio, centration at sumption, Residue 

a, 
Cyanide Time, Cyanidation Solution Endz eer cent lb/ton solids Au, Extraction1 °lo, > .. Test No. minutes Time, hours to Solids NaCN CaO NaCN Ca.O oz/ton Au .. 

"' 16 0 24 .- 1.0 0.07 0.09 0.015 6Z.5 
.- 72 0.9 0.09 0.02 o.oz 50.0 
... 168 0.8 o. 09 0.04 1.08 Z0.6 o.oz 50.0 

I: 17 10 Z4 1. o- 0.09 0.1 0.015 62.5 

"' 72 0.9 0~09 0.04 0.01 75.0 
I: 168 0.8 0.08 0.04 l. 17 Z0.7 0.015 62..5 
0 -

! 
D 

18• 10 Z4 
u, 

1.0 0.09 0.1 0.015 6Z.S 
> 7Z 0.9 0.09 0.04 0.015 62.5 
.- 168 0.8 0.09 0.04 o. 96 Z0.4 0.015 6Z.5 

I· 
I. 19 30 24 1.0 0.09 0.08 0.015 6Z.5 z 

: Ill 72. 0.9 0.09 0.04 0.01 .75.0 .. 168 0.8 0.09 0.04 1.26 Zl. 0 o.oz 50.0 
.. 

-C 20 . 60 24 1. 0 0.09 0.08 0.015 62.5 . .. ,. 72. 0.9 0.09 0.05 0.015 6Z.5 
Pl 168 0.8 0.09 0.04 o. 84 20.7 0.010 75.0 

:21 0 24 1. 3 o. 09 0.09 0.01 75.0 - 72 1. 2 0.09 0.04 0.01 75.0 
168 1.1 0.09 0.02 0.60 zs.o 0.01 75.0 

• Ground ore filtered and re pulped_ before cyanidatlon. 

-----------------------------L_ ______________________ _ 



16

mediocre tests. There is doubt that the standard gold analyses carried out 
on the products from these tests were precise enough to justify making any 
conclusions on the basis of their accuracy. It is clear, however, that very 
long retention times do not of themselves guarantee a high extraction of 
gold; neither does very fine grinding, change in pulp density, nor removal 
of soluble salts produced in grinding.

Cyanidation of raw ore is one of the more attractive methods for treat
ing the Gilt Edge tailings. Evidently the optimum results can be obtained 
without grinding, with a modest retention time, and not much reagent con
sumption. The actual gold recovery would be between 50 and 75 per cent, 
and there is little chance of defining the recovery more exactly without pilot- 
size cyanidation tests, and gold analyses performed in multiple on very 
large samples.

Cyanidation by Percolation. The results of the standard cyanidation 
tests reported in Table 7 showed that there was no significant improvement 
by fine grinding. This means that it may be possible to cyanide the ore in 
unagitated tanks by upward percolation. Two percolation experiments were 
run.

The ore was introduced into a 2-inch-diameter glass tube about 4 feet 
high and the cyanide solution was pumped upward through it by means of a 
Sigma pump. The solution overflowing the top flowed into a reservoir which 
in turn fed the pump. The upward velocity was just enough to keep the ore 
in teeter, which expanded the bed to about twice its normal depth.

The experimental conditions and the results are shown in Table 8. In 
the first experiment 2000 grams of ore was suspended in the tube. In order 
to keep the pump operating it was necessary to pump enough solution to give 
a rising velocity of 1.2 cm/min, which was great enough to carry much of 
the slime fraction over the top of the leaching tower and into the solution 
reservoir where it remained in a static condition; this possibly accounts for 
the poor results of the first test. In the second test, only half as much ore 
was used, which resulted in a negligible carry-over of slimes and a rela
tively good extraction of gold.

Percolation leaching may be cheaper than agitation leaching, so it is 
perhaps of some importance to have verification that it is possible to carry 
out percolation leaching on this ore.

Cyanidation of Flotation Concentrates

Since either flotation or gravity concentration will produce a concen
trate which is mostly sulfides, it is apparent that the gold is associated with
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mediocre tests. There is doubt that the standard gold analyses carried out 
on the products from these tests were precise enough to justify making any 
conclusions on the basis of their accuracy, It is clear, however, that very 
long retention times do not of themselves guarantee a high extraction of 
·gold; neither does very fine grinding, change in pulp density, nor removal 
of soluble salts produced in grinding. 

Cyanidation of raw ore is one of the more attractive methods for treat
ing the Gilt Edge tailings. Evidently the optimum results can be obtained 
without grinding, with a modest retention time, and not much reagent con
sumption. The actual gold recovery would be between 50 and 75 per cent, 
and there is_ little chance o! defining the recovery more exactly without pilot-
1ize cyanidation tests, and gold analyses performed in multiple on very 
large samples. 

Cyanidation by Percolation. The results o! the standard cyanidation 
tests reported in Table 7 showed that there was no significant improvement 
by fine grinding. This means that it may be possible to cyanide the ore in 
unagitated tanks by upward percolation. Two percolation experiments were 
run. 

The ore was introduced into a Z-inch•diameter glass tube about 4 feet 
high and the cyanide solution was pumped upward through it by means of a 
Sigma pump, The soluti.on overflowing the top flowed into a reservoir which 
in turti fed the pump. The upward velocity was just enough to keep the ore 
in teeter, which expanded the bed to about twice its normal depth. 

The experimental condition·s and the results are shown in Table 8. In 
the first experiplent Z000 grams of ore was suspended in the tube. In order 
to keep the pump operating it was necessary to pump enough solution to give 
a rising velocity of 1. Z cm/min, which was great enough to carry much of 
the slime fraction over the top of the leaching tower and into the solution 
reservoir where it remained in a static condition; this possibly accounts for 
the poor results of the first test. In the second test, only half as much ore 
was used, which resulted in a negligible carry-over of slimes and a rela
tively good extraction of gold. 

Percolation leaching may be cheaper than agitation leaching, s·o it is 
perhaps of some importance to have verification that it is possible to carry 
out percolation leaching on this ore •. 

Cyanidation of Flotation Concentrates 

· Since either flotation or gravity concentration will produce a concen-
trate which is mostly sulfides, it is apparen~ that the gold is associated with 
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TABLE 8. PERCOLATION LEACHING OF -10 MESH RAW ORE (0. 04 OZ Au/TON)
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sulfides and one would expect it to be locked with sulfide. A polished speci
men of sulfide flotation froth was examined microscopically. At a magnifi
cation of approximately 1000X, the gold was observed as discrete particles 
disseminated through the pyrite in pieces ranging from 1 to nearly 15 mi
crons in their longest dimension. Unless the pyrite is very porous, such 
small particles of embedded gold could not be attacked by cyanide unless 
first exposed either by fine grinding or by destruction of the pyrite particle 
by roasting.

Cyanidation experiments were run on flotation concentrates without any 
pretreatment, with a fine grind, and after roasting at various temperatures. 
The results are presented in Table 9. These tests show that remarkably 
good extractions can be obtained without either fine grinding or roasting.
Long leaching does not seem to help (24 hours is sufficient) and fine grinding 
results in a considerable consumption of cyanide. The highest extractions 
are obtained on samples which have been roasted and it is indicated that a 
temperature of at least 900 F is required.

Although the results of Test 34 show that about 95 per cent of the gold 
can be extracted from a calcine roasted at 900 F, a comparison with Tests 
27 and 36 indicates that there is little justification for the cost of the roast 
since from 75 to 80 per cent of the gold can be extracted by simple cyanida
tion of the flotation concentrate.

Miscellaneous Studies

Several unusual treatment methods were tried briefly in the hope that 
some particularly economical modification might be found which would have 
promise.

Two separate size fractions of Lot 1, minus 65 plus 150 mesh, and 
minus 20 plus 65 mesh, were subjected to electrostatic separation. It was 
shown that a relatively clean pyrite concentrate could be obtained by this 
dry treatment, but the assays of the residues (0. 03 and 0.02 ounce of gold 
per ton) indicated such a low recovery that no further consideration was 
given to this method.

Two attempts were made to carry out cyanidation at an elevated tem
perature in an agitated autoclave. The results were inconsistent, with no 
indication that any significant dissolution of gold occurred in either test.

Cyanidation tests were run on head samples which had been subjected 
to prior oxidation with sodium chlorite and with nitric acid, to destroy the 
pyrite structure and liberate gold. The results indicated that the sodium 
chlorite treatment was effective, but the recovery by cyanidation was no 
better than the best results by cyanidation of the raw ore.
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TABLE 9. CYANIDATION OF FLOTATION CONCENTRATES

Cyanide 
Test No.

Concentrate 
From Float, 

Test No.

Roast Roast 
Temp, Time, 

F hours
Cyanidation 

Time, hours

Ratios
Solution/
Solids

Reagent 
Concentra
tion at End, 

%
NaCN CaO

Reagent Con
sumption, 

lb/ton solids 
NaCN CaO

Assay 
Re 8 idue, 

Au, 
oz / ton

Extraction,
Jti__
Au

26 24 None 120 1.0 1.0 0. 14 12.2 83.2 0. 30 44.5
27 . 24 None . 72 1.0 1.0 0. 16 10.4 80.0 0. 13 75.9
36 39 None 24 2.0 0.28 0. 10 3.9 10.9 0.055 80.4
37(a) 39 None 24 2.0 0.004 0. 12 6. 8 10.8 0.27 3.5
28 24 1200 2 120 1.0 1.2 0. 13 8.6 71.6 0. 12 77.7
31(b) 39 705 1.3 24 2.0 0.024 0. 15 16. 1 121.4 0.20 28.6
32^> 39 750 1.25 24 2. 0 0.01 0. 02 17. 0 129.4 0. 14 50.0
35(b) 39 805 1.67 24 2.0 0.012 0.07 8. 8 125.0 0. 375 0

33 39 855 1.25 24 2.0 0. 164 0. 15 11.3 142.0 0.04 85. 7
34 39 905 1.45 24 2.0 0.21 0. 15 8.6 121.6 0. 015 94.7

(a) Flotation concentrate ground 2 hours in ball mill before cyaniding.

(If High lime consumption and poor cyanidation probably the result of incomplete roasts and formation of sulfates.

Cl 
> 
◄ ... 
"' r 
r 

"' 

> 
r 

z 
(II 

... 

... 
·c 
... 
"' 

- -

TABLE 9. CYANIDATION OF FLOTATION CONCENTRATES 

Cyanide 
Te1Jt No. 

26 
1.1 
36 
37(a) 

28 
31 (b) 
3zCb> 
35th) 

33 
34 

Concentrate Roast 
From Float, Temp, 

Test No. F 

Roast 
Time, 
hours 

24 None 
24 None 
39 None 
39 None 
24 1200 2 
39 705 1.3 
39 750 1. 25 
39 805 1.67 
39 855 1. 25 
39 905 1.45 

Cyanidation 
Time, hours 

120 
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Reagent 
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Ratio, tion at End, 
Solution/ % 

Solids NaCN CaO 
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1.0 1. 2 0.13 
2.0 0.024 0.15 
2.0 0.01 0.02 
2.0 0.012 0.07 
2.0 o. 164 o. 15 
2. 0 0.21 o. 15 

Reagent Con- Assay 
sum pt ion, Residue, 

lb/ton solids · Au., 
NaCN CaO oz /ton 

12.Z 83.2 0.30 
10.4 80.0 0. 13 
3.9 10.9 0.055 
6.8 10.8 0.27 
8.6 71.6 o. 12 

16. 1 121. 4 o.zo 
17. 0 129.4 0.14 
8.8 125.0 0.375 

11.·3 142.0 o. 04 
8.6 121. 6 o. 015 

t1' High lime consumption and poor cyanidation probably the result of incomplete roasts and formation of sulfates . 
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Hone of these unusual treatments were considered promising enough 
to justify further consideration.

CONCLUSIONS

The test work which has been done on the Gilt Edge tailings indicates 
that there are three possible methods of simple treatment for recovery of the
gold:

1. Hydraulic the tailings, agitate to break up the agglomer
ates, screen at 20 mesh to reject barren oversize, treat 
by gravity concentration to recover a sulfide-rich con
centrate, and cyanide the gravity concentrate.

2. Hydraulic the tailings, agitate to break up the agglomer
ates, screen to reject barren oversize, and cyanidate the 
screen undersize.

3. Hydraulic, agitate and screen, treat the unground pulp 
by flotation to produce a sulfide-rich concentrate, and 
cyanidate the flotation concentrate.

/ Brief preliminary economic estimates indicate that any of the three 
methods will be uneconomical at the present price of gold. Either the first 
or the third method might be profitable if the price of gold were doubled.

There appears to be no possibility of making a profit from the treat
ment of these tailings under present conditions, so further study of the 
metallurgy is not justified at this time.

The data on which this report is based are recorded in Battelle Labo
ratory Record Book No. 9312, pages 34 to 70, inclusive.
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FRED H. LIGHTNER
7866 SOUTH FAIRFAX CT.

LITTLETON, COLORADO 80122 
<303) ~ 796-9328

May 12, 1988

Mr. Rex Outzen 
Mr. Doug Stewart 
Brohm Mining Corporation 
P.0. Box 485
Deadwood, South Dakota 57732

Re: Review of Gilt Edge Sulfide Project

Dear Rex and Doug,

I have reviewed the Phase I and Phase II development test 
data for the Gilt Edge Sulfide Project. As we discussed, I 
am submitting my comments in the form of this letter repor 
The summaries provided by MINF'ROC (U.S.A.) Inc. were most 
helpful and very well organized. In general, I concur with 
most of their conclusions and recommendations.. Rather than 
repeat items they have adequately addressed, this report 
will present additions or exceptions from the MINPROC 
summaries. The contents and major areas of discussion for 
this report have been organized as follows:

A. SUMMARY AND RECOMENDATIONS
B. SAMPLE COMPOSITES
C. METALLURGICAL TESTING PROGRAM
D. PROPOSED FLOWSHEET FOR GILT EDGE
E. ECONOMICS AND FUTURE PROGRAM OBJECTIVES
F. LIST OF DOCUMENTS REVIEWED

I enjoyed my envovlement in this project and thank you for 
the opportunity to work for Brohm. If you have questions 
regarding the report or would care to discuss the project, 
please don’t hesitate to contact me.

Yours truly,

Fred H. Lightner

~--~-
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A. SUMMARY AND RECOMENDATIONS

The economics and operating projections of a conceptual 
process flowsheet for Gilt Edge which incorporates gravity, 
flotation, and cyanide leaching should be thoroughly 
examined by Brohm and MINF'ROC (U.S.A.) Inc. Possible 
alternate flowsheets, including dump leaching, should also 
be examined with economic modeling. The results of the 
modeling should be used to select the flowsheet and the 
required testing to finalize data for feasibility 
evaluation.

When a final flowsheet is determined additional samples 
throughout the orebody should be tested for response.

B. SAMPLE COMPOSITES

Samples for Phase I testing were composited from rotary 
drill cuttings. Phase II samples were composited from drill 
core. In each Phase only 4 holes were used to make the 
composites. In each Phase separate composites were made to 
represent distinct geological oretypes:

Trachyte Porphyry
Deadwood Formation - Quartzite and Hornfels
Precambrian Schist

The bulk of the investigations have been directed towards 
the Trachyte Porphyry since it is estimated to comprise 
approx i matel y 85 V. of the ore according to Brohm geologists. 
After developing initial screening data on the Trachyte 
Porphyry, other samples were then tested under generalized 
conditions to check for major variances between samples.
This approach is reasonable and cost eff-fective. As the 
development of the preferred flowsheet continues the samples 
used for final confirmation must be reconsidered. The 
following points are relavent:

1. The drill logs of both the rotary and core holes are 
fairly consistent with long intervals of a single geological 
□retype. Some minor intermingling of oretypes is evident..
The ability, or need, to segregate geological rocktypes 
during actual mining will need to addressed. If mining by 
contractor on 20 foot benches with multiple ore faces is 
considered then comingling of oretypes will be a given.
When the flowsheet has been finalized, testing of blends of 
geological oretypes is recommended. The Geologist, and Mining 
Engineer should select the blends in accordance with the 
mining plan.

2. The comparisons of test results between rotary 
cuttings and core are fairly good. MINF'F;GC did point out a 
difference for the High Cirade Trachyte Porphyry sample and
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the grind required -for cyanidati on. MINPROC (U.5.A.) Inc. 
speculated that there was a higher proportion of free gold 
in the diamond drill core. Assay reproducabi1ity does seems 
more erractic with the core. Quick examination of the 
individual intervals of the drill logs assays indicate that 
there are more higher grade assays in the drill core than 
the rotary cuttings.

NO. NO. PERCENT
DRILL 5 FT. INTER. > INTER.
HOLE TYPE FROM TO INTER. 0.1 OPT 0.1 OPT

B47 ROTARY 0 765 153 5 3.3/1
B49 ROTARY 0 425 85 5 5.97.
B51 ROTARY 0 36 73 9 12. 37.
B53 ROTARY 0 40 80 4 5.07.

TOTAL 391 2c> 5.97.

D61 CORE 0 600 120 10 8. 37.
D62 CORE 0 600 120 19 15.87.
D63 CORE 0 600 120 6 5. 07.
D64 CORE 0 600 120 4 3.3 y.

TOTAL. 480 39 8. 17.

The above table raises the following questions:

a. Has the deposit been downgraded by rotary drilling ?
b. Would bulk sampling encounter even more coarse gold ?
c. Can high grade areas be segregated and mined ?

3. To adequately represent a 30 million ton orebody 
with only 4 holes is extremely optimistic. Once a final 
flowsheet has been adopted a suite of 20 to 25 "variability 
samples" should be tested. The samples should be selected to 
provide a much wider coverage in plan and section of the 
entire orebody.

C. METALLURGICAL TESTING PROGRAM

The metallurgical testing program has investigated gravity 
concentration, flotation, direct cyanidation, and gold 
recovery from flotation concentrates by various methods.
Also numerous screen and raineralogical analyses have been 
conducted. For reference, and as a prelude to the discussion 
of the proposed flowsheet a brief summary of important 
results is presented within this report section.

ASSAY SCREEN ANALYSES

The gold is evenly distributed within the various size 
fractions. Upgrading by screening does not appear possible.
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MINERALOGY

The occurrence o-f the gold is generally in association with 
the sulfides. Gold does not appear to be contained within 
the mineral lattice o-f the pyrite. A certain portion o-f the 
gold is encapsulated or so finely disseminated that 
conventional recovery is .i mpract i cal . Free gold is present 
and may be as coarse as 150 microns.

GRAVITY CONCENTRATION

The ROM Trachyte Porphyry sample was tested by gravity 
concentration. A grind of nominal minus 35 mesh was adequate 
to recover approximately 60 7. of the gold in about 9 % of 
the weight. The High Grade Trachyte Porphyry was not tested 
and the higher grade sample may produce even better results.

FLOTATION

The Gilt Edge ores respond well to flotation at a fine grind 
of 325 mesh. With 13 weight 7. to the concentrate 85 7. of the 
gold was recovered in a lacked cycle test. The majority of 
the gold floats rapidly.

DIRECT CYANIDATION

The results of cyanidation tests indicate that recoveries in 
the 70 to 75 7. range can be acheived with a 200 mesh grind. 
With a finer grind of 325 mesh recoveries are approximately 
80 7..

GRAVITY CONCENTRATION + CYANIDATION OF GRAVITY PRODUCTS

The middlings and tails from gravity concentration were 
treated by cyanidation at a nominal 35 mesh primary grind. 
Gravity concentrates were reground to 500 mesh and then 
cyanided. An overall recovery of approximately 80 7. (average 
of 2 tests) was acheived.

GRAVITY CONCENTRATION + FLOTATION

One test in which gravity concentration was used prior to 
flotation indicated that the combined concentrate contained 
92 7. recovery in 15 7. of the? weight.

CYANIDATION OF FLOTATION CONCENTRATES

Direct cyanidation of reground flotation concentrate 
recovered 88 7. of the gold in the concentrate in a 96 hour 
leach. Reagent consumption was 19.5 pounds of cyanide per 
ton of concentrate.

RECOVERY FROM CONCENTRATES BY OTHER PROCESSES

In Phase I several pretreatment processes were tested on 
flotation concentrates in an attempt to increase recovery. 
Results were:
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MINERALOGY 

The occurrence of the gold is generally in association with 
the sulfides. Gold does not appear to be contained within 
the mineral lattice of the pyrite. A certain portion of the 
gold is encapsulated or so finely disseminated that 
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and may be as coarse as 150 microns. 

GRAVITY CONCENTRATION 

The ROM Trachyte Porphyry sample was tested by gravity 
concentration. A grind of nominal minus 35 mesh was adequate 
to recover approximately 60 % of the gold in about 9 % of 
the weight. The High Grade Trachyte Porphyry was not tested 
and the higher grade sample may produce even better results. 

FLOTATION 

The Gilt Edge ores respond well to flotation at a fine grind 
of 325 mesh. With 13 weight% to the concentrate 85 % of the 
gold was recovered in a locked cycle test. The majority of 
the gold floats rapidly. 

DIRECT CYANIDATION 

The results of cyanidation tests indicate that recoveries in 
the 70 to 75 % range can be acheived with a 200 mesh grind. 
With a finer grind of 325 mesh recoveries are approximately 
BO%. 

GRAVITY CONCENTRATION+ CYANIDATION OF GRAVITY PRODUCTS 

The middlings and tails from gravity concentration were 
treated by cyanidation at a nominal 35 mesh primary grind. 
Gravity concentrates were reground to 500 mesh and then 
cyanided. An overall recovery of approximately 80 % (average 
of 2 tests) was acheived. 

GRAVITY CONCENTRATION+ FLOTATION 
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flotation indicated that the combined concentrate contained 
92 % recovery in 15 % of the weight. 

CYANIDATION OF FLOTATION CONCENTRATES 
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recovered 88 % of the gold in the concentrate in a 96 hour 
leach. Reagent consumption was 19.5 pounds of cyanide per 
ton of concentrate. 
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flotation concentrates in an attempt to increase recovery. 
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Pretreatment-Process Recovery from Concentrate

Pressure Oxidation 93.2
Nitric Acid Oxidation 98.7
Caustic Oxidation 87.5

D. PROPOSED FLOWSHEET FOR GILT EDGE

Rather than present the advantages and disadvantages of each 
possible -flowsheet this report will propose and discuss a 
conceptual process flowsheet for the development of the Gilt 
Edge Sulfide Resource. A simplified flowsheet diagram is 
presented at the end of this report..

GENERAL

The testing to date has mainly been concentrated on gravity, 
flotation, and cyanide leaching for the? treatment of the 
sulfide ores. Each process has indicated some merit, but a 
clear cut winner is not evident. The proposed flowsheet 
hopefully take advantage of the positive aspects of each 
unit process.

CRUSHING AND GRINDING

The crushing and grinding section of the flowsheet consists 
of primary jaw crushing followed by large diameter 
semi-autogeneous grinding (SAG) mill. Final grinding is 
accomplished in a conventional ball mill (or mills). A SAG 
mill is suggested for ease of material handling in a wet 
climate and the elimination of a conventional crushing and 
screening plant. The initial primary grind would be 
considered as nominal 35 mesh but excess horsepower should 
be available if finer grinding is desired.

CLASSIFICATION

The selection of the classification system with a sulfide 
gold ore is very important. Conventional cyclones tend to 
abnormally concentrate both gold and sulfide minerals in the 
cyclone underflow. Potential overgrinding and subsequent 
sliming is possible. Due to the incorporation of both a 
gravity circuit and a flash flotation cell in the flowsheet, 
cyclones would be quite acceptable.

GRAVITY CONCENTRATION

A gravity concentration circuit is included on the cyclone 
underflow. The objective of the gravity circuit will be to 
make a concentrate with approx i matel y 8 V. weight pull while 
recovering 50 to 60 7. of the gold. Attempts to make a direct 
smelting concentrate should not be considered due to the 
amount of sulfides in the ore. The selection of the gravity 
concentration units will require careful study due to the 
large tonnages being processed. The gravity circuit is 
considered as a must since there are strong indications that
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cyclone underflow. Potential overgrinding and subsequent 
sliming is possible. Due to the incorporation of both a 
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A gravity concentration circuit is included on the cyclone 
underflow. The objective of the gravity circuit will be to 
make a concentrate with approximately 8 % weight pull while 
recovering 50 to 60 % of the gold. Attempts to make a direct 
smelting concentrate should not be considered due to the 
amount of sulfides in the ore. The selection of the gravity 
concentration units will require careful study due to the 
large tonnages being processed. The gravity circuit is 
considered as a must since there are strong indications that 

Page No. 4 



the higher grade areas of the deposit may contain more 
coarse, -free gold.

FLASH FLOTATION

A -flash -flotation cell will treat the gravity circuit 
tailings. The cell is speci -f i cal 1 y designed to operate in a 
grinding curcuit with a coarse -feed product. The cell 
provides 1 to 2 minutes o-f retention time and produces a low 
weight percent, high grade product. The cell is designed to 
recover liberated gold and gold bearing sulfides before 
they are returned to the ball mill and possible overground.

INTENSE CYANIDATION

The gravity concentrate and flash flotation concentrate will 
be combined and reground to 500 mesh prior to cyanidation 
and gold recovery by carbon.

CYANIDATION

The primary cyclone overflow will by treated in a 
conventional cyanidation circuit. After leaching, the pulp 
will require either CCD washing or a sand-slime separation 
prior to treatment by carbon. A sand-slime separation with 
the sands being washed with filters .is probably more 
economical .

MINPRQC (U.S.A.) Inc. has been performing preliminary 
evaluations of various process alternatives by comparing the 
relative revenue per ton generated by different process 
options. The comparison only dealt with direct processing 
costs and did not consider mining, GS<A, taxes, royalty, or 
return of capital. The concept of letting the economics 
guide the selection of development options is excellent. Now 
with considerable process development data in hand the 
economics should be examined in more detail. To date process 
data has been gathered to run economics, now is the time to 
run economics to finalise the program for data acquisition.

E. ECONOMICS AND FUTURE PROGRAM OBJECTIVES

A preliminary economic model of the proposed flowsheet has 
been developed. The results of these target economics 
indicate an attractive project but the analysis can only be 
called "back of the envelop" at best. Results are summarized 
on the economic data sheet which is included as part of this 
report.

Eiefore spending considerable time and effort on additional 
testwork the economics of the project should be examined in 
detail. The economic model should be subjected to thorough 
review in conjunction with an in depth flowsheet discussion. 
Best estimates at recoveries, operating costs, and capital 
costs should be discussed. Trial economics should be run 
with all economic indicators examined. "What if" cases would 
help determine the proper direction for the project
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development. Trade-off5 between recovery and costs can be 
analyized more efficiently. The incremental benefit of 
gravity, flotation, and cyanidation can be tested. Even the 
possibility of dump leaching can be examined on paper. What 
recovery is needed to make dump leaching attractive ? The 
results of a detailed economic review would answer the 
important question:

What testwork is most critically needed to make the 
project economically justified ?.

Assuming that the conceptual flowsheet presented above is 
adopted the following additional testwork would be needed:

1. Review by geologists of fracture densities to predict the 
size of run of mine material for sizing the jaw crusher.

2. Testwork for sizing the SAG and ball mills.

3. Additional test series to simulate gravity, flotation and 
leaching in the same circuit. This series would also need to 
test grind assumptions for leaching after gravity and flash 
flotation.

4. Filtration data for sands washing.

F. LIST OF DOCUMENTS REVIEWED

The documents provided by Eirohm Mining Corporation and 
MINPROC (U.S.A.) Inc. which were used in the review were as 
fol1ows:

PHASE I METALLURGICAL TESTING REPORT - MINPROC (U.S.A.) 
Inc. MARCH 1988 COMPLETE WITH APPENDIX

PHASE II METALLURGICAL TESTING PROGRESS REPORT NO.1 - 
MINPROC (U.S.A.) Inc. APRIL 1988 COMPLETE WITH

APPENDIX

GENERAL GEOLOGY PLAN MAP

GENERAL GEOLOGY SECTION MAP (LOOKING NORTHEAST)

GENERAL GEOLOGIC/ORE CROSS SECTIONS A-A-’ , B-B? , C-C' , D-D'

GENERAL LAYOUT OF WASTE STORAGE SITES

ORE RESERVE SUMMARY SHEET-

SMALL SULPHIDE PROJECT - CAPITAL COST

SMALL SULPHIDE PROJECT - OPERATING COSTS

FINANCIAL SUMMARY
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PRELIMINARY ECONOMICS
GILT EDGE SULFIDE PROJECT 
PROPOSED FLOWSHEET 
ALL ♦ IN (OOO)

ASSUMPTIONS
GOLD PRICE 450 ♦/oz

RECOVERY 85 7

MINING COST PER TON ORE . 80 ♦ /TON
MINING COST PER TON WASTE . 80 ♦ /TON

PROCESSING COST PER TON ORE 6.00 ♦ /TON
G Si A COST PER TON ORE . 50 ♦ /TON

TOTAL OPERATING COST PER TON ORE 9.34 ♦ /TON

RESULTS
NET PRESENT VALUE © 107. 43,031 ♦ 000

NET PRESENT VALUE © 157 20,077

oco#

NET PRESENT VALUE © 207 4,410 ♦ 000

PREPRODUCTION YEARS 1-10 TOTAL
PRODUCTION DATA

TONS ORE MINED (000) 
STRIPPING RATIO 
TONS WASTE MINED (000)
GOLD GRADE OF ORE (OZ./TON) 
OZ. GOLD PRODUCED 

REVENUES
GOLD REVENUE 
REFINING FEES 
NET REVENUE 

OPERATING COSTS 
MINING ORE 
MINING WASTE 
PROCESSING 
G & A

TOTAL

OPERATING INCOME
SOUTH DAKOTA SEVERANCE
DEPRECIATION
DEPLETION
TAXABLE INCOME
TAXES © 34 7
INCOME AFTER TAX
DEPRECIATION
DEPLETION

CASH FLOW 
CAPITAL EXPENSE

4,000 40,000
2.55 2.55

10,200 102,000
. 045 .045

153,OOO 1,530,OOO

♦68,850 ♦688,500
♦230 ♦2,295

♦68,620 ♦686,205

♦3,200 ♦32,000
♦8,160 ♦81,600

♦24,OOO ♦240,OOO
♦2,000 ♦20,000

♦37,360 ♦373,600

♦31,260 ♦312,605
♦3,878 ♦38,778
♦10,500 ♦105,OOO
♦5,571 ♦55j 713

♦11,311 ♦ 113,1 14
♦3,846 ♦38,459
♦7,466 ♦74,655

♦10,500 ♦105,OOO
♦5,571 ♦55,713

♦23,537 ♦235,368
♦85,000 ♦2,OOO ♦105,000

(♦as,ooo) ♦21,537 ♦130,368NET CASH FLOW

. ' • 
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FRED H. LIGHTNER 
EAST 802d W00DVIEW DRIVE 
SPOKANE WASHINGTON 99212 

(509) 928 - 8577

Auaust 12. 1986

Mr. Wayne MeCl ay 
Mr. Bern:e Stannus 
Brohm Resources Inc.
Suite 1088
999 W. Hastings Street
Vancouver.. B.C. Canada Re: GILT EDGE METALLURGY
V6C 2W2 DRAFT

Gentlemen:

At your request I have made a preliminary reveiw of several 
metallurgical reports from the Gilt Edge property in South Dakota 
(List of reference reports is attached). The purpose of my 
investigation was to comment on the need to crush Gilt Edge Ores prior 
to treatment by heap leaching. As per our previous telephone 
conversations, I have not examined the exact details of the sampling 
program and have limited my evaluation to the oxide oretype.

CONCLUSIONS AND RECOMMENDATIONS

Based on the data available and experience from the development of 
other heap leach operations I would not attempt to leach run of mine 
material at Gilt Edge without additional testwork. The leach pad 
construction and leaching cycle at Gilt Edge should be very important 
factors in the decision of the size of material to leach.

The data is mixed and in some cases suggests that fine crushing is not 
required. Some data indicates that fine crushing may be beneficial to 
recovery rates.

The data for the 1 eachabi 1 i t.v of + 2 inch material is very limited and 
results cannot be used with confidence.

A limited testing program based to establish firm size-recovery rate 
profiles is recommended.

assumptions

Prior to discussion of the above conclusions and recommendations the 
major assumptions used to evaluate possible alternates should be 
st a t.ed:
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1-11-. l>Ja yne I-le Clay 
1·11-. 8er-rii e St annus 
Br·ohm ResoLu-ces Inc. 
Suite 10138 
999 W. Hastings Street 
Vancouver: 8.C. Canada 
\/6C 2vJ2 

Gentlemen: 

FF:ED H. L J: GHTI\JER 
EAST 802~ WOODVIEW DRIVE 
SPOKANE WASHINGTON 99212 

(509) 928 - 8577 

August 12: 1986 

Re: GILT EDGE METALLURGY 
DRAFT 

At your request I have made a preliminary reveiw of several 
metallurgical reports from the Gilt Edge property in South Dakota 
<List of reference reports is attached). The purpose of my 
investi9ation was to comment on the need to crush Gilt Edge Ores prior 
to treatment by heap leaching. As per our previous telephone 
conversations~ I have not examined the exact details of the sampling 
program and have limited my evaluation to the oxide oretype. 

CONCLUSIONS AND RECQ~MENDATIONS 

Based on the data available and experience from the development of 
other heap leach operations I woul.d not attempt to leach run of mine 
material at Gilt Edge without additional testwork. The leach pad 
construction and leaching cycle at Gilt Edge should be very important 
factors in the decision of the size of material to leach. 

The data is mixed and in some cases suggests that fine crushing is not 
1-1:?q1.1i red. Some d,:1ta i ndi cat es that fine crushj nq may be beneficial to 
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V'

Tons of minable oxide reserves: 10,000,000

br ade o f a: :i cl e r eser v(2 s: 0.032 OPT qold

Tons of ore treeted per year: 750,000

Area of Leach Pad 1. : 25 acres

Height of Leach Pad 1: 60 ft.

Capacity of Leach Pad l: 000,000 ton

Days of leaching per year: 240

These assumptions are critical to any analysis of leaching variables 
because they set the leach cycle available. Ideally i. t. would be best 
to leach each lift as thoroughly as possible before another lift is 
placed on top. If we assume that the leach pad is built in such a 
manner that 1/2 is being leached while the other 1/2 is being loaded 
then each 1/2 would have? 120 days of available leach time. The 
evaluation of size of material to leach was based on the assumption 
that a 15 to 20 foot lift of ore would be leached for 120 days. After 
the 120 days another lift would be placed on top. Leaching of upper 
lifts would give the opportunity to releach additional values from 
lower lifts but credit for additional recovery has not been considered 
due to the problems of maintaining good solution distribution within 
higher heaps. Naturally the coarser the material the greater the 
chance for poor solution distribution.

DISCUSSION

The discussion of the data is divided and presented according to the 
following topics:

1. Fine Crushing (less than 1 inch) vs. 2 Inch Crushing 
2- 2 Inch Crushing vs. Run of Mine
3. Some Passible Economics
4. Additional Data Requirements

It should be noted that various examples have been extracted from the 
list of references to illustrate and support the statements being 
offered. In many cases test data has not been considered because of 
test, conditions which were not practical or lack of detail provided to 
adequately evaluate the tests.

1. Fine Crushing vs. 2 Inch Crushing

The best data which supports the position that, fine crushing is not 
needed are the assay screen analyses of tailing samples. If the 
coarser fractions indicated that they did not leach as well as finer
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fractions then a goad case could be made for crushing, 
assay screen anal vses show the size tractions of -+■ J/2 
than 2 inch) do not contain any abnormally' high values 
assays. From the data presented in the attached Tables 
crushing is not. warranted.

Host of the 
inch (but 1 ess 
for tailings 
1—3 f i. n e

The information which is contrary to the above position is presented 
in Figure 1. All of the assay screen analyses in the Tables 1 - 3 were 
performed on tailings samples. The leaching time for the various tests 
was not considered. If the leaching cycle is a relatively fixed 
variable then leaching time becomes very important. Figure 1 presents 
considerable recovery differences between the size of material being 
leached up to leaching times of 80 -100 days. If the operational plan 
calls for leaching a 20 foot lift 120 days what is the comparison of 
leaching 1 tci 2 feet of sample far 80 days ?.

2. 2 Inch Crushing vs. Run of Mine

The examination of the large column leaches done by both Kappas and 
Dawson support the leaching of material coarser than 2 inch. The 
recoveries obtained were equal or better in a reasonable leach cycle. 
From the data presented in Tables 4 -- 5 the leaching of coarse 
material looks attractive.

Unfortunately the tests done by Dawson used an extremely high 
concentration of cyanide for leaching. It is not known how much the 
high cyanide concentration accelerated the leaching rate. Although the 
cyanide consumption was not overly excessive in the laboratory, in 
plant scale system it. is highly unlikely that, you could leach with 
such high cyanide ci ncentrations. The leaching of large selected rocks 
by Kappas cannot be considered because of unrealistic: conditions. The 
rocks were completely submerged in leach solution. How can this he 
accomplished in a real percolation system ?

3. Some Possible Economics

To illustrate some of the possibilities, assume that Figure 1 actually 
represents the recovery rates for different sizes of material to be 
leached and it has been determined that 60 days of laboratory leach 
time simulates the plainned production leaching cycle:

Size of Material Recovery '2 60 Days

- 5/8 " 78
- 2 " 72

run of mi ne 56

The order of maqnitude capital and operating costs to accomplish the 
various crush sizes has been estimated as: (PRELIMINARY ESTIMATE ONLY
- USED FOR ILLUSTRATION)
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Crush Sire

- 5/8 •'
_ ’—s II

run of mine

C. r ushing Plan t. 
Capitai

0.20 >7 
0. I 55 ’•' *1 * 

0

Costs (per ton ore) 
Qperatinq

0. 75 
0- 50

. <y‘

i7<
1 HJ ;>.’0

0

Trie increased revenue., cost to acheive the revenue., and net return per 
ton of- ore at a gold price of $ 400 per ounce have been calculated as 
•foil tins:

Crush Sire Cost to Acheive Increased Revenue Wet Return

- 5/8 "
_o •'

run of mine

0.95 
0. 65

2.82** 
2.05 

0

1.87 
1. . 4 0 

0

** (.032 >; .22 (78-56) x 400 )

From the above example one would conclude that fine crushing would be 
justified. Unfortunately it is my opinion that the existing leach rate 
recovery data is inadequate to perform economic optimisations. 
Additional data should be collected and should be used in conjunction 
with pad costs, leach cycles, and mine cut off grade to develop 
alternatives which can be evaluated quite rapidly.

4. Additional Data Requirements

I have assumed that an economic model has been generated and the 
current development plan has been of enough encouragement for Brohm to 
proceed with additional metallurgical tests. If this is not the case 
perhaps a quick order of magnitude check of economics should be made.
If testing is to be performed I would recommend the following:

Samp 1es

Geology, mining.and metallurgy input to select enough oxide samples to 
represent the oretypes and production sequencing should be done. The 
inclusion of sulfide samples should be reviewed.

T est wor k

For each sample column leach tests for 4 different, ore sizes should be 
performed. The 4 sizes should simulate run of mine, primary crushed 
material ( — 4"). 2 stage open circuit crushing (— 2"). and fine 
closed circuit crushing (— 3/4"). Testing conditions and data 
collection should be closely monitored and controlled.

If Brohm decides to pursue additional testing a detailed scope of work 
for the tests can be generated.
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From the above example one would conclude that fine crushing would be 
justified. Unfortunately it is my opinion that the existing leach rate 
recovery data is inadequate to perform economic optimizations. 
Additional data should be collected and should be used in conjunction 
with pad costs~ leach cycles: and mine cut off grade to develop 
alternatives which can be evaluated quite rapidly. 

4. Additional Data Requirements 

I have assumed that an economic model has been generated and the 
CL11~rent development p I. an has been o·f enough encouragement for Br ohm to 
proceed with additional metallurgical tests. If this is not the case 
perhaps a quick order of magnitude check of economics should be made. 
If testing is to be performed I would recommend the following: 

~amples 

Geology, mining,and metallurgy input to select enough oxide samples to 
represent the □retypes and production sequencing should be done. The 
inclusion of sulfide samples should be reviewed. 

Test1-,orl~ 

For each sample column leach tests for 4 different ore sizes should be 
performed. The 4 sizes should simulate run of mine~ primary crushed 
mater·ial < - 4"): 2 stage open ci,-cuit crushing (- 2") ~ ,:1.nd fine 
closed circuit crushing (- 3/4"). Testing conditions and data 
collection should be closely monitored and controlled. 

If Brahm decides to pursue additional testing a detailed scope of work 
for the tests can be generated. 
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After you have had the opportuni ty to digest the above comments and 
observations please contact me with any questions which arise.

Yours tru)y,

Fred H. Lightipier

at tachment s

UPage
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observat1on~ p]ease contact me with ~ny questions which arise. 

'-,'01.1r~;. trul Yi 

F,!:!'::f-q~ 
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Pounds/Sliorc Ton

Sample
No.

Calc.
Head Assay 
oz Au/ton

wt

Tailings Weights & Assays 
, grams / Au, oz per short ton

Lime & Cyanide 
Consumption

Ca(OH) NaCN+ 1 " -l"+3m -3+28m - 28+65m -65+150m -150m Total

S-l 0.027 8040 3730 1230 388 112 214 13569 1.62 3.10
0.005 0.007 0.004 0.007 0.010 0.012 0.006

S-2 0.164 8206 4765 1149 300 132 196 14802 2.70 2.43
0.131 0.149 0.061 0.262 0.150 0.092 0.133

S-3 0.041 10970 3617 / 1635 174 74 176 16647 9.73 2.16
0.039 0.030 0.019 0.010 0.011 0.017 0.034

S-4 0.021 11380 y
/ 5145

1308 212 67 74 18186 7.81 2.75
0.023 0.008 0.011 0.016 0.016 0.025 0.018

DM-2 0.051 10920 5762 2886 898 355 670 21491 1.49 4.84
0.032 0.035 0.042 0.095 0.040 0.030 0.037

DM-4 0.109 ' 13550 4772 1243 178 79 135 19908 3.72 2.81
0.033 0.063 0.050 0.113 0.114 0.154 0.043 •

DM-5 0.165 10540 4289 1105 141 58 144 16277 7.25 4.18
0.129 0.089 0.095 0.124 0.181 0.258 0.118

i
u>

m

TABLE 1. GILT EDGE BUCKET LEACH TESTS
SEVEN MINI-BULK SAMPLES (1979 TESTS) 
TABLE OF ASSAYS & CHEMICAL CONSUMPTION

TA6C£ /

A
p
p
e
n
d
i
x
 
C

,.------~~~---~-

Pounds/Short Ton > l 
-0 Cale. Ta-Uings Weights & Assays Lime & Cyanide "O • 
11) & Sample !lead Assay Wt I grams l Au, oz eer short ton Consumption ~ ,,. 
a. No. oz Au/ ton + 1 II -1"+3m -3+28m -28+65m -65+150m -150m Totol Ca (OH) NaCN ..... ~ ' 
X ~ 

C 
(")( 

S-1 0.027 8040 3730 1230 388 112 214 13569 1. 62 3.10 I 

0.005 0.007 o. 004 0.007 0.010 0.012 0.006 w 

S-2 0.164 8206 4765 1149 300 132 196 14802 2. 70 2. 4 3 
0.131 O. ll19 0.061 0.262 0.150 0.092 0.133 

S-3 0.041 10970 3617 / 1635 174 74 176 1664 7 9.73 2 .16 .. 
0.039 0.030 0.019 0.010 0.011 0.017 0.034 

S-4 0.021 11380 / 5145 1308 212 67 74 18186 7.81 2. 7 5 . ·. 
0.023 0.008 0.011 0.016 0.016 0.025 0.018 

,-
I 

DM-2 0.051 10920 5762 2886 898 355 670 21491 1. 49 4.84 'tll 
0.032 0.035 0.042 0.095 0.040 0.030 0.037 

DH-4 0.109 13550 4772 1243 178 79 135 19908 3.72 2.81 
0.033 0.063 0.050 0.113 0.114 0.154 0. Ol13 

,-; 

DH-5 0.165 10540 4289 1105 141 58 144 16277 7.25 4.18 
0.129 0.089 0.095 0.124 0.181 o. 258 0.118 

TABLE 1. GILT EDGE BUCKET LEACH TESTS 
SEVEN MINI-BULK SAHPLES (1979 TESTS) 
TABLE OF ASSAYS & CHEMICAL CONSlJMPTION 
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FIGURE 6. GILT EDGE MINI-BULK SAMPLES

BUCKET LEACH TEST - TAILINGS ASSAYS AND REAGENT CONSUMPTION

SAMPLE
NO.

CALC.
HEAD ASSAY 
oz Au/ton - y+3m

773 A 0.056 3118
0.020

8008
0.018

773 B 0.061 2985
0.014

7095
0.016

773 C 0.020 4295
0.016

9260
0.003

773 D 0.034 2010
0.012

8658
0.003

773 E 0.016 ' 1775
0.014

8655
0.010

773 F 0.030 795
0.010

6453
0.010

773 G 0.031 2055
0.003

6528
0.010

773 H 0.192 2305 ' 
0.054

8733
0.078

773 I 0.011 4250
0.012

9230
0.003

773 J 0.091 3380
0.012

9108
0.024

773 K 0.072 4450
0.067

8055
0.021

773 L 0.033 2542
0.003

8878
0.010

table 2

i -3+10m -10+65m -65+150m

5276 2075 189
0.028 0.028 0.028

4225 1945 ' 231
0.026 0.012 0.018

4370 2026 232
0.016 0.014 0.010

2845 1850 240
0.010 0.010 0.022

5265 1985 245
None 0.016 None

5530 2540 408
0.010 None 0.022

3950 1685 203
0.003 •0.012 0.003

4747 1803 242
0.068 0.096 0.152 •

4355 2875 335
0.003 0.010 0.010

4960 2568 530
0.044 ■ 0.124 0.198

4805 1992 302 ■
0.026 0.025 0.036

6713 3082 251
None 0.003 None

POUNDS/SHORT TON 
LIME AND CYANIDE

CONSUMPTION
-150m TOTAL Ca (OH) 2 NaCN

225
0.024

18,891
0.017

6.08 23.10

401
0.022

16,882
0.018

7.86 7.14

325
0.014

20,508
0.010

6.50 6.17

445
0.018

16,048
0.007

2.11 4.93

350
0.012

18,275
0.008

2.62 4.15

295
0.020

16,021
0.009

7.48 6.23

308
0.036

14,729
0.008

3.45 5.66

366
0.054

18,196
0.077

9.63 6.67

495
0.003

21,540 
0.006 .

11.60 6.17

565
0.188

21,111
0.048

5.40 6.18

423
0.033

20,027
0.033

4.95 28.32

240
None

21,706
0.005

2.04 4.61

-~~----~----~.-~~~~~ ~-... - ... ----..-----.im1-, 

FIGURE 6. GILT EDGE MINI-BULK SAMPLES 
BUCKET LEACH TEST - TAILINGS ASSAYS AND REAGENT CONSUMPTION 

1A8l£ 2 POUNDS/SHORT~ 
CAf.C.. LIME AND CYANIDE 

SAMPLE HEAD ASSAf ro-lSUMPITCN 
00. oz Au/ton +½" - ½"+3m -3+10m -10+65m -65+150m -150rn TOrAL ca(OH) 2 NaCN 

773 A 0.056 3118 8008 5276 2075 189 225 18,891 6.08 23.10 
0.020 0.018 0.028 0.028 0.028 0.024 0.017 

773 B 0.061 2985 7095 4225 1945 231 401 16,882 7.86 7.14 
0.014 0.016 0.026 0.012 0.018 0.022 0.018 

773 C 0.020 4295 9260 4370 2026 232 325 20,508 6.50 6.17 
0.016 0.003 0.016 0.014 0.010 0.014 0.010 

773 D 0.034 2010 8658 2845 1850 240 445 16,048 2.11 4.93 
0.012 0.003 0.010 0.010 0.022 0.018 0.007 

773 E 0.016 1775 8655 5265 1985 245 350 18,275 2.62 4.15 
0.014 0.010 None 0.016 None 0.012 0.008 

773 F 0.030 795 6453 5530 2540 408 295 16,021 7.48 6.23 
0.010 0.010 0.010 None 0.022 0.020 0.009 .,; 

773 G 0.031 2055 6528 3950 1685 203 308 14,729 3.45 5.66 
0.003 0.010 0.003 -0.012 0.003 0.036 0.008 

773 H 0.192 2305. 8733 4747 1803 242 366 18,196 9.63 6.67 
0.054 0.078 0.068 0.096 0 .152 . 0.054 0.077 

773 I 0.011 4250 9230 4355 2875 335 495 21,540 11.60 6.17 
0.012 0.003 0.003 0.010 0.010 0.003 0.006 . 

773 J 0.091 3380 9108 4960 2568 530 565 21,111 5.40 6.18 
0.012 0.024 0.044 0.124 0.198 0.188 0.048 

773 K 0.072 4450 8055 4805 1992 302 423 20,027 4.95 28.32 
0.067 0.021 0.026 0.025 0.036 0.033 0.033 

773 L 0.033 2542 8878 6713 3082 251 240 21,706 2.04 4.61 
0.003 0.010 None 0.003 None None 0.005 



Gilt Edge 1982E - 1980 Bulk Semples
29 October, 1982 - page lo FIGURE 4. GILT EDCE* 1980 BULK SAMPLES

TAILINGS WEIGHTS AND ASSAYS 
( Sample Weight in Crams 

Gold Assays Ounces Per Ton^ '

. Ii

I

.U i

liCA
SAMPLE

NO.

BULK
SAMPLE

NO.
TEST

NO. +1/2" -1/2" +3M
SIZE FRACTION 

-3M +10M -10M +65M -65M +150M -150M
WEIGHTED
AVERAGE

oz Au/ton 
RECOVERED

CALC.
HEAD
ASSAY

PERCENT
RECOVERT

1013 A ' K- 2 1174 14,140 3,510 4,240 3,410 610 640 26,550 .005 .020 25.00
.010/.010 .012/. 010 .012/.026 .024/.038 .032/.036 .018/.054 .015

1013 A K- 2 1173 1,780 8,990 6,920 4.490 850 530 23,560 .007 .025 28.00
.014/.014 .012/.014 .012/.020 .032/.028 .040/.030 .018/.018 .018

1013 A K- 2
1166*

6,060 5,980 7.210 5,260 780 950 26,240 .006 .023 26.09
.010/.016 .010/.010 .008/.008 .016/.022 .025/.028 .016/.018 .017

1013 B K- 5 1014 7,110 4,830 6,430 • 2,670 659 291 21,990 .060 .075 80.00
.014/.012 .012/.020 .014/.021 .016/.016 .020/.019 .016/.020 .015

1013 B K- 5 1015 3,840 5,140 8,340 3,510 330 469 21,629 .060 .079 75.95
.014/.014 .022/.024 ,020/.0l6 .028/.021 .020/.018 .024/.019 .019

1013 C K- 6 1176 1,460 1,940 2,780 2,210 440 730 22,700 .002 .006 33.33
.003/.005 .004/.002 .002/.003 .004/.003 .006/.004 .010/.009 .004

1013 C K- 6 1175 8,790 4,500 3,860 2,740 580 690 21,160 .002 .007 28.57
.004/.004 .004/.004 .004/.002 .004/.014 .006/.008 .004/.010 .005

1013 C K- 6 11671
5,870 5,010 6,930 5,300 740 980 24,830 .003 .012 25.00

.012/.016 .004/.046 .008/.004 .002/.002 .006/.018 .002/.018 .009

1013 D K- 7 1028 14,420 2,710 3,490 2,830 390 530 24,370 .003 .007 42.86
.004/.005 .002/.003 .004/.002 .004/.007 .004/.005 .004/.006 .004

1013 D K- 7 1029 7,310 5,980 5,690 3,810 500 660 23,950 .003 .007 42.86
.002/.002 .002/.000 .002/.002 ,, .006/.020 .004/.014 .002/.002 .004

1013 E K-ll 1020 11,062 2,765 4,142 8,181 1,797 1,394 29,341 .049 .153 32.03
.062/.064 .056/.052 .064/.069 .159/.154 .176/.217 .180/.166 .104

1013 E K-ll 1021 5,992 5,530 5,090 7,281 2,470 . 1,462 27,825 .046 .140 32.86
.056/.050 .056/.056 .044/.048. .143/.148 .188/.197 .152/.145 .094

.a*.-' t1013 E K-U
11641 ' 3,240 3,980 6,260 8,370 1,380 1,600 24,830, ■ 0532 ■ 1472

36.05
.042/.044 .046/.050 038/.032 .100/.106 .168/.178 .138/.144 .094

1013 F K-10 1032 16,120 3i400 4,360 3,930 540 640 28,990 .006 .026 23.08
.020/.084 .016/.016 .014/.014 .030/.028 .042/.040 ..014/.012 .020

1013 F K-10 1033 2,660 10,320 7,150 • 4,910 750 979 26,760 .008 .029 27.59
.016/.014 .014/.021 ..014/.014 .028/.038 .036/.040 .012/.024 .021

1013 F K-10 ' 1165*
5,470 6,020 6,530 5,170 688 1,022 24,900, • 0072 2

.022 31.82
.014/.Oil .010/.014 .008/. 009 .016/012 .020/.019 .006/.013

.0152

1013 G K- 9 1024 12,820 3,110 3,750 2,940 1,300 750 24,670 .013 .018 72.22
.004/.006 .004/.004 .002/.004 .004/.004 .008/.007 -.014/.012 .005

1013 C K- 9 1025 3,810 7,210 6,650 4,540 620 750 23,580 .015 .020 75.00
.004/.004 .004/.004 .004/.006 .006/.007 .010/.009 .014/.024 .005

1013 H K- S 1026 13,250 3.540 4,260 2,030 917 453 24,450 .005 .007 71.43
.000/.003 .000/.004 .000/.004 .000/.001 .002/.004 .002/.002 .002

1013 H K- 8 1027 3,250 8,770 7,460 3,310 380 510 23,680 .004 .005 80.00
.000/.003 .002/.000 .002/.001 .002/.001 .002/.001 .002/.002 .001

1013 I K-r 3 1030 14,020 3,370 •5,660 5,430 800 1,050 30,330 .0.19 .059 32.20
.028/.030 •■032/.030 -.030/.032 .090/.070— .089/.060 -;034/.032 ' '.040

1013 I K- 3 1031 2,840 8,750 7,980 6,010 850 1,080 27,510 .018 .059 30.51
.024/.024 .032/.028 .036/.046 .066/.064 .066/.060 .028/.044 .041

1013 I K- 3
1180*

2,360 6,520 8,040 6,030 842 1,303 25,095,
■ 0162 • 0522

30.77
.022/.020 .032/.031 .018/.019 .042/.038 .050/.050 .026/.021 .036

Leach tests on sulfide ores with dolomite added.

2 _ For tests containing dolomite, the actual tailings weights and assays are shown. 
The Weighted Average Tails Assay, oz Au/Ton Recovered,' and Calculated Head are 
adjusted to the original weight of ore (20 Kg).

Duplicate fire assays.
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Gilt Edg·e 1982E - 1980 Bulk Samples 
29 October, 1982 - page 15 FIGURE 4. GILT EDGE. 1980 BULK SAMPLES 

TAILINGS WEIGHTS AND ASSAYS 
( Samele Weight in Crams 

Gold Assays Ounces Per Ton3 

!(CA BULK CALC. 
SAMPLE SAMPLE TEST SIZE FRACTION WEIGHTED oz Au/ton HEAD PERCENl 

NO. NO. NO. +l/2" -1/2" +3M -3M +lOM -lOM +65M -65M +l50M -150M AVERAGE RECOVERED ASSAY RECOVER, 
1013 A " K- 2 1174 14,140 3,510 4,240 3,410 610 640 26,550 .005 .020 25.00 

.010/.010 .012/.010 .012/.026 .024/ .038 .032/.036 .018/.054 .015 

1013 A K- 2 1173 1,780 8,990 6,920 4,490 850 530 23,560 .007 .025 28.00 
.014/.014 .012/ .014 .012/ .020 .032/.028 .040/.030 ,018/.018 .018 

1013 A K- 2 11661 6,060 5,980 7,210 5,260 780 950 26,240 .006 .023 26.09 
.010/.016 .010/.010 .008/.008 .016/.022 .025/.028 .016/.018 .017 

1013 B K- 5 1014 7,110 4,830 6,430 • 2,670. 659 291 21,990 .060 .075 80.00 
.014/.012 .012/ .020 .014/.021 .016/.016 .020/.019 .016/.020 .015 

.. ~ 1013 B K- 5 1015 3,840 5,140 8,340 3,510 330 469 21,629 .060 .079 75.95 
.014/.014 .022/.024 .020/.016 .028/ .021 .020/.018 :024/. 019 .019 

1013 C K- 6 1176 1,460 1,940 2,780 2,210 440 730 22,700 .002 .006 33. 33 
.003/.005 .004/.002 .002/.003 .004/.003 .006/.004 .010/.009 .004 

1013 C K- 6 1175 8,790 4,500 3,860 2,740 580 690 21,160 .002 .007 28. 57 
.004/.004 .004/.004 .004/.002 .004/.014 .006/.008 .004/.010 .005 

1013 C K- 6 11671 5,870 5,010 6,930 5,300 740 980 24,830 .003 .012 25.00 
. 012/. 016 .004/.046 .008/ .004 .002/.002 . 006/.018 .002/ .018 . .009 

1013 D K- 7 1028 14,420 2,710 3,490 2,830 390 530 24,370 .003 .007 42.86 
.004/.005 .002/.003 .004/.002 .004/.007 .004/.005 .004/.006 .004 

. ~ .. 1013 D K- 7 102~ 7,310 5,980 5,690 3,810 500 660 23,950 .003 .007 42.86 
-: .002/.002 .002/.000 • 002/. 002 , , 006/. 020 .004/ .014 .002/.002 .004 

1013 E K-ll 1020 11,062 2,765 4,142 8,181 1,797 1,394 29,341 .049 .153 32 .03 
··l·. .062/.064 .056/.052 .064/.069 .159/.154 .176/.217 .180/.166 .104 ,, 
.;'t•.: 

1013 E K-11 1021 5,992 5,530 5,090 7,281 2,470. 1,462 27, 8~5 .046 .140 32 .86 
.056/.050 .056/.056 .044/. 048 . . 143/.148 .188/.197 .152/.145 .094 ... . :. •. ..,.r·~ ;;~~"'':.•.·~ 

.0532 .1472 1013 E K-11 11641 ' 3,240 3,980 6,260 8,370 1,380 1,600 24,8302 36.0:, 
.042/.044 .046/.050 038/.032 .1001;106 .168/.178 .138/.144 .094 

1013 F K-10 1032 16,120 3l400 4,360 3,930 540 640 28,990 .006 .026 23.08 
.020/ .084 .016/ .016 .014/ .014 .030/ .028 .042/.040 · ,014/ .012 .020 

1013 F K-10 1033 2,660 10,320 7,150 4,910 750 979 26,760 .008 .029 27.59 
.016/.014 .014/.021 .014/.014 .028/ .038 .036/.040 .012/.024 .021 

.. 
1165°1 

.007 2 .02i2 1013 F K-10 5,470 6,020 6,530 5,170 688 1,022 24,9002 31.82 
.014/ .011 .010/.014 .008/.009 .016/012 .020/.019 .00.6/.013 .015 

.f 1013 G K- 9 1024 12,820 3,110 3,750 2,940 1,300 750 24,670 .013 .018 72.22 ... 
.004/.006 .004/.004 .002/.004 .004/.004 .008/.007 .. 014/ .012 .005 

1013 C K- 9 ·1025 3,810 7,210 6,650 4,540 620 750 23,580 .015 .020 75.00 
.004/.004 .004/.004 .004/.006 .006/.007 .010/.009 .014/.024 .005 ,. 

I .. :·r 1013 H K- 8 1026 13,250 3,540 4,260 2,030 917 453 24,450 .oos .007 71.43 , .. , l .COO/ .003 .000/.004 .0001:004 .000/.001 .002/.004 .002/.002 .002 '. 
:,;·1.· 

80.00 ,'')":' 1013 H K- 8 1027 _3,250 !1,770 . 7,469 .. _3,319. 380 510 23,680 .004 .005 ,,, j .000/.003 ·:0021 .000 .002/ .001 .002/.001 .002/ .061 ·.0021 .002 .o·oT- · 
.:-<::· 

.)OP _l ,K-:- .3 ~030 14,0_20 3,370 ·S,660 5,430 800 1,050 30,330 .019 .059 32.20 

f\ ---"-· .028/.030 ·.032/ .030 - .030/ .032 - .090/.070-.089/.060 - ,034/ .032 '".040 

1013 I K- 3 1031 2,840 8,750 7,980 6,010 850 1,080 27,510 .018 .059 30.51 
;· ~;-~• .024/.024 .032/ .028 .036/ .046 .066/.064 .066/.060 .028/.044 .041 \,;• ' 

I 

1180
1 .0162 .o5i2 .:::~ .,:1 10!3 K- 3 2,360 6,520 8,040 6,030 842 1,303 25,0952 30. 77 

Ff.I: .022/.020 .032/.031 .018/.019 .042/.038 .050/.050 .026/ .021 .036 

,• ~ .. 
:) . 

I 
l- Leach tests on sulfide ores with dolomite added. 

,;-~~'..'· 

-~'.h:.i 
2- For tests containing dolomite, the actual tailings weights and assays are sho.rn. 

The Weighted Average Tails Assay, oz Au/Ton Recovered; and Calculated Head are 
.· -.~•. adjusted to the original weight of ore (20 Kg). ;.;,=-, I 
-:~• ; 3- Duplicate fire assays. 
•{,·; 
·;:; 
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FIGURE 21. GILT EDGE 40-FOOT COLUMN LEACH TESTS 

TAILINGS WEICHTS AND ASSAYS 1

SIZE
FRACTION

COLUMN 
WT. (lbs)

III 1
Au oz/ton

COLUMN H 
WT. (lbs) Au

2 ' ! 
02/ton

COLUMN II 
WT. (lbs) Au

3 !
oz/ton

AVERAGE
WT. (lbs) Au oz/ton

+ 2" 9,620 .022 12,219 .007 6,237 .028 9,359 .017

-2" + 1" 9,332 .016 7,934 .006 8,429 .024 8,565 .016

-1" + 3/8" 10,411 .022 6,147 .005 9,973 .021 8,844 .018

-3/8" + 1/8" 6,603 .013 5,657 .008 9,279 .020 7,180 .015 •

-1/8" + 10m 3,232 .014 4,272 .006 5,403 .017 4,302 .013

-10m + 65m 4,572 .017 6,493 .009 6,356 .017 5,807 .014

- 65m 2,031 .020 4,530 .010 3,278 .016 3,280 .014

WEIGHTED
AVERAGE

45,801 .018 47,252 .007 48,955 .021 47,337 .016

OUNCES Au/ton 

RECOVERED
.035 .038 .051

CALCULATED
HEAD

.053 .045 .072

PERCENT
RECOVERY

66.0% 84.4% 70.8%

1 - Average of four assays

NOTE: Figure A-l in the Appendix contains corresponding data for the small bucket leach tests.
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SIZE COLUMN /Jl 
FRACTION WT. (lbs) Au oz/ton 

+ 2" 9,620 .022 

-2" + l" 9,332 .016 

-1" + 3/8" 10,411 .022 

-3/8" + 1/8" 6,603 .013 

-1/8" + l◊m 3,232 .014 

-lOm + 65m 4,572 .017 

- 65m 2,031 .020 

WEIGHTED 
AVERAGE 

45,801 .018 

OUNCES Au/ton .035 
RECOVERED 

CALCULATED .053 
HEAD 

PERCENT 66.0% 
RECOVERY 

1 - Average of four assays 

1 

FIGURE 21. GILT EDGE 40-FOOT COLUMN LEACH TESTS 

TAILINGS WEIGHTS AND ASSAYS 

COLUMN 0 2 . 
1 COLUMN 0 3. 

WT. (lbs) Au oz/ton WT. (lbs) Au oz/ton 

12,219 .007 6,237 .028 

7,934 .006 8,429 .024 

6,147 .005 9,973 .021 

5,657 .008 9,279 .020 

4,272 .006 5,403 .017 

6,493 .009 6,356 .017 

4,530 .010 3,278 .016 

47,252 .007 48,955 .021 

.038 .051 

.045 .072 

84.4% 70.8% 

1 

NOTE: Figure A-1 in the Appendix contains corresponding data for the small bucket leach tests. 
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AVERAGE 
WT. (lbs) Au oz/ton 

9,359 .017 

8,565 .016 

8,844 .018 

7,180 .015 

4,302 .013 

5,807 .014 

3,280 .014 

47,337 .016 



Leach Test; Results - Gilt Edge Ore 
Whitewood Canyon Tests

Test1 Crush Leach Time, 
Days

Assay, oz Au/ton Extraction
Percent* NaCN

Reagents Consumed, 
Lime

lbs/ton

CausticResidue Head (calc)*

1 -3/4 inch 38 .018 .056 •68.0 2.8 1.4
2 -3/4 inch - Agglomerated 32 .011 .039 71.8 0.8 (10 lbs Cement/T)
3 minus 2 inch 32 . 014 .050 70.8 2.9 1.7
4 mine run (-8") 38 0.008 0.034 76.8 2.5 1.1
5 composite sample

minus 2 inch 47 0.016 0.059 72.8 0.4 1.8 3.3
6 minus 2 inch

(on top of Test 3) 47 .014 .055 74.7 0.3 2.7 "2.1

* Extraction percents and calculated heads are based on solution assays.

Ore Samples and Their Respective Test Numbers

Test 1 Muck 8 and 9
Test 2 Muck 15

Test 3 Muck 11
Test 4 Muck 12
Test 5 Composite of All
Test 6 Muck 30 and 7

1HUE S'

- .. - - .. .. ---- ~--(iii Jj i ' •, . 

Test' Crush Leach Time, 
Days 

1 -3/4 inch 38 
2 -3/4 inch - Agglomerated 32 
J minus 2 inch 32 
4 mine run (-8") 38 
5 composite sample 

minus 2 inch 47 
6 minus 2 inch 

(on top of Test J) 47 

- - - - - - - - --- r- , ... -- -' :..•. .. 

Leach Test Results - Gilt Edge Ore 
~1itewood Canyon.Tests 

Assay, oz Au/ton Extraction 
Residue !lead {cnlc)* Percent* 

.018 .056 "68.0 

.011 .039 71. 8 

. 014 .050 70.8 
0.008 0.034 76.8 

0.016 0.059 72.8 

.014 .055 74.7 

.·•·· 7.;- (,-.~;, --, 

Reagents Consumed, 
NaCN Lime 

2.8 1. 4 
0.8 {10 lbs Cement/T) 
2.9 1.7 
2.5 1.1 

0.4 1.8 

O.J 2. 7 

* Extraction percents and calculated heads are based on solution assays. 

Ore Samples and Their Respective Test Numbers 

Test 1 Muck 8 and 9 
Test 2 Muck 15 
Test J Muck 11 
Test 4 Muck 12 
Test 5 Composite of All 
Test 6 Huck JO and 7 

: ... 

1/t8LE S 
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lbs/ton 
Caustic 

J.) 

2.1 
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SUMMARY

The Gilt Edge Gold Mine is a large disseminated gold deposit 
located in the Black Hills of South Dakota, 5 miles southeast of 
Lead - the site of the Homestake Gold Mine. The claims are in 
Lawrence County, South Dakota, Sections 5,6,7, and 8, of Township 4 
North, Range 4 East and Sections 1 and 12 of Township 4 North, Range 
3 East. The property consists of 100 patented claims and 33 
unpatented claims on the property.

The history of gold production from this deposit goes back to 
the 1880's. During a 70 year period, at least 93,000 ounces of gold 
have been produced by operations on these claims. More recently, 
three companies, Congdon Carey (1969 to 1971), Cyprus-Amoco (1971 to 
19-83), and Lacana Gold Inc. (1983 to 1985 ), have completed over 
T17,000 feet of exploration drilling which outlined mineral reserves 
of 24 million tons of oxide and sulphide material averaging 0.058 
ounces Au per ton. These figures consist of 10.4 million tons, at 
.044 ounces Au per ton oxide material and 13.6 million tons, at .069 
ounces Au per ton sulphide material. The accuracy of this data was 
confirmed by Wright Engineers of Vancouver and Pincock, Allen & Holt 
of Reno.

Metallurgical testing of this material simulating the heap leach 
cyanidation process consistently shows gold recoveries of plus 70% 
with low reagent consumption; 0.5 lbs of cyanide and 1.5 lbs of 
lime per ton of ore.

Permitting of a heap leach operation proposed by Lacana Gold 
Inc. is partially completed. Only one permit remains to be obtained 
from the State Board of Minerals and Environment.

It is recommended that a small scale start up program be 
designed to fit within Lacana's full scale proposal in order to 
utilize the existing permits. The start up program would entail 
three 10,000 ton heaps at three different sizes; run of mine 
(uncrushed), -2 inch and -3/4 inch to establish the best size for 
the subsequent full scale operation.
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SUMMARY 

The Gilt Edge Gold Mine is a large disseminated gold deposit 
located in the Black Hills of South Dakota, 5 miles southeast of 
Lead - the site of the Homestake Gold Mine. The claims are in 
Lawrence County, South Dakota, Sections 5,6,7, and 8, of Township 4 
North, Range 4 East and Sections land 12 of Township 4 North, Range 
3 East. The property consists of 100 patented claims and 33 
unpatented claims on the property. 

The history of gold production from this deposit goes back to 
the 1880's. During a 70 year period, at least 93,000 ounces of gold 
have been produced by operations on these claims. More recently, 
three companies, Congdon Carey (1969 to 1971), Cyprus-Amoco (1971 to 
1983), and Lacana Gold Inc. (1983 to 1985), have completed over 
l·l 7,000 feet of exploration drilling which outlined mineral reserves 
of 24 million tons of oxide and sulphide material averaging 0.058 
ounces Au per ton. These figures consist of 10.4 million tons, at 
.044 ounces Au per ton oxide material and 13.6 million tons, at .069 
ounces Au per ton sulphide material. The accuracy of this data was 
confirmed by Wright Engineers of Vancouver and Pincock, Allen & Holt 
of Reno. 

Metallurgical testing of this material simulating the heap leach 
cyanidation process consistently shows gold recoveries of plus 70% 
with low reagent consumption; 0.5 lbs of cyanide and 1.5 lbs of 
lime per ton of ore. 

Permitting of a heap leach operation propcised by Lacana Gold 
Inc. is partially completed. Only one permit remains to be obtained 
from the State Board of Minerals and Environment. 

It is recommended that a small scale start up program be 
designed to fit within Lacana's full scale proposal in order to 
utilize the existing permits. The start up program would entail 
three 10,000 ton heaps at three different sizes; run of mine 
(uncrushed), -2 inch and -3/4 inch to establish the best size for 
the subsequent full scale operation. 
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BROHM RESOURCES INC. 

Gilt Edge Inc. Report

LOCATION

The Gilt Edge property is located 5 miles southeast of Lead, 
South Dakota - the site of the famous Homestake Mine - in the Black 
Hills of south western South Dakota. The Homestake Mine is the only 
gold mine in the US to be continuously operated from the 1870’s, 
through the 1950’s and 1960’s, until the present. The claims are 
all in Sections 5,6,7, and 8, of Township 4 North, Range 4 East, and 
Sections 1 and 12, Township 4 North, Range 3 East, Lawrence County, 
South Dakota. Access is via US Highway 385, 3 miles south from 
Lead, and then 2 miles east along a good gravel road, to the 
property.

Low hills, ranging in elevation from 5,000 to 5650 feet with 
moderate slopes, are covered in Ponderosa Pine with scattered Black 
Hills Spruce, Birch, and Quaking Aspen.

Monthly average temperatures range from 24° F in January to 68' F 
in July. Annual precipitation and evaporation is balanced at about 
27 inches each.

LAND STATUS

Gilt Edge Inc. controls 33 unpatented and 100 patented claims 
for a total of 1,229 acres. The mine and millsite presently 
contemplated would occupy no more than 200 acres. The list of 
claims is contained in the Appendix.

HISTORY

At least 93,000 ounces of gold have been produced from the Gilt 
Edge property since its discovery in the 1880’s. The area was 
initially developed as small, individual operations; five different 
operators reported about 13,000 ounces of gold production by the end 
of the 1890’s. In 1900, Gilt Edge Maid Mining Company consolidated 
these small mines and had produced 40,000 ounces of gold and 20,000 
ounces of silver by 1916. The property was idle until 1937; by 
1940, another 20,000 ounces of gold had been produced. After being 
shut down for the war, the property was purchased by Commonwealth 
Mining Company, but was never operated.

In 1969, Congdon-Carey (CoCa) began a copper-molybdenum 
exploration program, but this was abandoned in 1971. Cyprus (Amoco) 
entered a joint venture with CoCa to explore the gold potential. 
Cyprus conducted an extensive drilling program, outlining the Gilt 
Edge mineralization. Gilt Edge Inc., as a wholly owned subsidiary 
of Lacana Gold Inc. entered into an agreement with Amoco-CoCa in 
1983 to continue the exploration and testing. Further drilling, 
sampling, mapping and meta .1 1 u rgi ca 1 programs were completed.
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BROHM RESOURCES INC. 

Gilt Edge Inc. Report 

LOCATION 

The Gilt Edge property is located 5 miles southeast of Lead, 
South Dakota - the site of the famous Homestake Mine - in the Black 
Hills of south western South Dakota. The Homestake Mine is the only 
gold mine in the US to be continuously operated from the 1870's, 
through the 1950's and 1960's, until the present. The claims are 
all in Sections 5,6,7, and 8, of Township 4 North, Range 4 East, and 
Sections land 12, Township 4 North, Range 3 East, Lawrence County, 
South Dakota. Access is via US Highway 385, 3 miles south from 
Lead, and then 2 miles east along a good gravel road, to the 
property. 

Low hills, ranging in elevation from 5,000 to 5650 feet with 
moderate slopes, are covered in Ponderosa Pine with scattered Black 
Hills Spruce, Birch, and Quaking Aspen. 

Monthly average temperatures range from 24° Fin January to 6~ F 
in July. Annual precipitation and evaporation is balanced at about 
27 inches each. 

LAND STATUS 

Gilt Edge Inc. controls 33 unpatented and 100 patented claims 
for a total of 1,229 acres. The mine and millsite presently 
contemplated would occupy no more than 200 acres. The li~t of 
claims is contained in the Appendix. 

HISTORY 

At least 93,000 ounces of gold have been produced from the Gilt 
Edge property since its discovery in the 1880's. The area was 
initially developed as small, individual operations; five different 
operators reported about 13,000 ounces of gold production by the end 
of the 1890's. In 1900, Gilt Edge Maid Mining Com~any consolidated 
these small mines and had produced 40,000 ounces of gold and 20,000 
ounces of silver by 1916. The property was idle until 1937; by 
1940, another 20,000 ounces of gold had been produced. After being 
shut down for the war, the property was purchased by Commonwealth 
Mining Company, but was never operated. 

In 1969, Congdon-Carey (CoCa) began a copper-molybdenum 
exploration program, but this was abandoned in 1971. Cyprus (Amoco) 
entered a joint venture with Coca to explore the gold potential. 
Cyprus conducted an extensive drilling program, outlining the Gilt 
Edge mineralization. Gilt Edge Inc., as a wholly owned subsidiary 
of Lacana Gold Inc. entered into an agreement with Amoco-Coca in 
1983 to continue the exploration and testjng. Further drilling, 
samp]jr,9, mappjng and mcta.lJurgjcaJ progr.i"lmS wc·rc• cornpJc•t1:rl. 
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An operating plan was developed for putting the property into 
production and permits were pursued on this basis. Most of the 
necessary permits were approved and obtained, and an application was 
submitted to the State Department of Water and Natural Resources for 
an operating permit to be granted by the State Board of Minerals and 
the Environment.

Brohm Resources Inc. acquired Gilt Edge Inc. from Lacana Gold 
Inc. in February 1986 and is presently reviewing the operating plan 
and permitting requirements before completing the permit application 
process.

GEOLOGY

The Gilt Edge deposit occurs in the north east edge of the Black 
Hills of South Dakota. This is an area which is geologically 
characterized by metamorphic and igneous rocks, ranging in age from 
Precambrian to Tertiary, which have been cut and domed by Late 
Tertiary sanidine rhyolite porphyry intrusives.

The richest mineralization at Gilt Edge occurs in the Tertiary 
trachyte porphyry in contact with this Late Tertiary rhyolite. The 
Gilt Edge is centered on the contact between a Late Tertiary 
rhyolite porphyry and a Tertiary trachyte porphyry. The rocks are 
fractured, sheared and brecciated over widths ranging from tens of 
feet to several hundred feet.

Gold mineralization is erratically distributed between these 
shear and breccia zones, and is associated with pyrite and locally, 
minor amounts of arsenopyrite, loellingite, chaIcopyrite, galena, 
sphalerite, stibnite, and molybdenite. Portions of the ore body are 
oxidized.

A similar style of mineralization has been identified by Lacana 
elsewhere on the property. These targets are worthy of 
investigation.

ORE RESERVES

Lacana Gold Inc. engaged Pincock, Allen & Holt (PAH) to 
calculate a mineral inventory for the Securities Exchange Commission 
(SEC). For purposes of this inventory, PAH divided the gold 
mineralization into oxidized rock and sulphide rock. The oxidized 
rock is the material most amenable to heap leaching. A kriged model 
generated the PAH figures shown in Table 1.

Brohm Resources Inc. engaged Wright Engineers Limited (WEL) to 
re-evaluate the ore body. Wright Engineers Limited determined that 
an 'inverse distance squared' (1/D2) method would be as accurate as 
the 'kriging' method used by PAH. Those results are the WEL figures 
ig Table 1 .
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TABLE 1

GILT EDGE GOLD DEPOSIT

COMPARISON OF MINERAL INVENTORY ESTIMATES (9 VARIOUS CUT-OFF GRADES

BETWEEN WEL & PAH

Data 0.050 0.040 0.030 0.025 0.020 .010

WEL - OX/TRAC
OX/ITS

2.2 0 .072 
.6 0 .065

3.4 0 .063 
1.10 .057

5.9 0 .050
1.8 0 .048

8.0 0 .044 
2.4 0 .043

10.6 0 .039 
3.2 0 .037

21.0 0 .026 
6.5 0 .025

TOTAL OX 2.9 0 .071 4.4 0 .061 7.7 0 .050 10.4 0 .044 13.8 0 .038 27.5 0 .026

PAH - TOTAL OX
- 3.2 0 .079 4.5 0 .066 5.7 0 .057 8.0 0 .047 17.1 0 .030

% WEL/PAH (Gold content)
- + 6% + 30% + 41% + 39% + 39%

WEL - SULP/TRAC 
SULP/ITS

S.2 (a .078
1.6 0 .079

1 1.0 0 .070
2.6 0 .065

17.7 0 .056
5.9 0 .047

22.0 0 .050 
8.8 0 .041

28.9 0 .044 
13.1 0 .034

51.5 0 .031 
32.2 0 .027

9.8 0 .079 13.6 0 .069 23.6 0 .054 30.8 0 .047 42.0 0 .041 83.7 0 .027

PAH - TOTAL SULP
- 10.1 0 .079 17.2 0 .060 22.7 0 .052 30.1 0 .044 59.7 0 .030

% WEL/PAH (Cold content)
- + 18% + 24% + 23% + 30% + 26%

WEL TOTALS 12.9 0 .077 18.4 0 .067 31.9 0 .053 42.1 0 .047 57.1 0 .040 1 15.0 0 .027

PAH TOTALS - 13.3 0 .079 21.7 0 .061 28.4 0 .053 38.1 0 .045 76.8 0 .030

% WEL/PAH - + 17% + 28% + 31% + 33% + 3 5%

Note: The totals include block grades not assigned an oxide or sulphide code and, therefore not included in the
mincralogical type inventories. These non-coded blocks account for approximately 4% of the total blocks. 
Thus the difference between the totals and the sum of the individual mineralogical types-
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PERMITTING

Lacana Gold Inc. began the permitting process in the fall of 
1984. The county Conditional Use Permit was issued by Lawrence 
County on March 28, 1985, subject to the granting of an operating 
permit by the State Board of Minerals and Environment.

An application for this operating permit was submitted on 
December 13, 1984. After an exchange of letters and several 
meetings, the Department of Water and Natural Resources summarized 
the additional information and studies required before the State 
Board of Minerals and Environment could issue a permit.

The following consultants were engaged by Lacana to address 
these additional requirements:

Northern Engineering and Testing Inc.
- Report of Geotechnical Evaluation

Anderson & Kelly Consulting Engineers
- Groundwater Characterization

James M. Montgomery Consulting Engineers Inc.
- Water Quality Monitoring Program
- Specifications for Construction, Gilt Edge Mine
- Reclamation Plan, Gilt Edge Mine

METALLURGY

The Gilt Edge mineralization occurs in a fractured, porous 
trachyte porphyry. These fractures, related to the intrusion of the 
adjacent rhyolite porphyry, are the control for both mineralization 
and oxidization in the deposit. The grade and metallurgy is, then, 
some function of fracture intensity and degree of oxidation. Since 
gold deposition is also related to the deposition of pyrite, where 
the pyrite has been oxidized, gold is left exposed and amenable to 
recovery by heap leach cyanidation.

In 1954, RD MacDonald of the Battelle Memorial Institute did 
some metallurgical work on the mill tailings, and reported 
recoveries of 56% from material running about .03 oz Au per ton. At 
the prevailing gold price, this was not profitable.

In 1980, Amoco Cyprus reported on metallurgical testing 
conducted since 1978 by Miller-Kappes Company, consisting of bottle 
roll tests, bucket leach tests, laboratory column tests, 40 foot 
high column tests and one 1700 ton heap leach test. Material 
crushed to two inches showed a 70% recovery while uncrushed material 
showed a 55% recovery, in bucket leach tests. Oxidized material 
from the Dakota Maid pit gave a 70% revovery, while unoxidized 
material showed a 50% recovery. Four 40 foot high column tests were 
completed; three of them on oxidized run of mine materia] and one on 
-] ]/2 inch crushed sulphide materia] from the Dakota Maid area.
The average recovery from these tests was 76%.
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In the summer of 1984, Lacana ran another set of 15' and 30' 
high column tests on both oxide and sulphide material. They 
completed six tests and achieved an average recovery of 72%.

RECOMMENDATIONS

To date, a total of 117,000 feet of drilling has been done on 
this property. Mineral reserves in the order of 24 million tons of 
.058 oz Au per ton have been estimated by both Pincock, Allen & Holt 
and Wright Engineers Limited.

The reliability of drill assays was tested and assured by 
Lacana's bulk sampling program in the Rattlesnake Jack Tunnel 
Extension, which produced material for the subsequent six column 
leach tests. The recovery achieved in the leach tests checked well 
with previous work.

At this point, testing has been completed. It remains only to 
devise and finalize an operating plan, incorporating a small scale 
start up operation of three 10,000 ton piles at three different 
crush sizes; run of mine, -2 inch, and -3/4 inch which will be 
scaled up, according to results, into a full sized operation at one 
million tons per year. This can be designed within Lacana1s 
proposed operating plan so that as much of the permitting which has 
already been completed will be applied to this operation.

The work can be scheduled in two phases:

Phase I

Complete and obtain permits
(test pad and start up production) $60,000

Finalize engineering design for test pad 20,000

Construction and operation of large
scale test pads 420,000

TOTAL $500,000

Phase II

Subject to the results obtained by the Phase I program, a full 
scale facility at a rate to be determined can be designed and 
costed. Following this work, a decision can be made to place 
the property into production.

. ~ 
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APPENDIX

GILT EDGE CLAIMS 
Lawrence County, South Dakota

A- Commonwealth Group

1- Patented Lode Claims

MIN.
CLAIM SURVEY PATENT

Anchor 138 3823
Rattlesnake Jack 188 8422
Center Fraction 189 6659
Little Giant 218 7301
Montenegro 311 14821
Gilt Edge 328 8652
Ophir 483 20050
Ojp Fino 646 26523
Oro Bella (3/8 int.) 648 . 22197
Waggoner (3/8 int.) 649 22198
Sunday 650 21259
Two Bears 699 21257
Sonora 700 20996
Bismarck 884 22661
Golden Star Tr. 884 22661
Rush 884 22661
Golden West 884 22661
Moltke 884 22661
St. Patrick 926 29732
Summit 926 29732
Mary Ellen 926 29732 .
J.K.P. 926 29732
Big Spring 926 29732
Haley 927 24021
Theodor 927 24021
Ontario 975 28948
Binghamton 975 28948
True Blue 975 28948
Delhigh 975 28948
Norwich 975 28948
Bavaria 1031 26763
Walter 1031 26763
Franklin 1031 26763
Carl 1031 26763
Marie 1031 26763
White 1031 26763
Prussian 1031 26763
Hattie 1031 26763
Gray 1031 2676 3
Louis 1031 26763
Fritz 1031 26763
Scotia 1031 26763
Algol Fraction 1069 29566
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MIN.
SURVEY PATENT

\

CLAIM

Dakota Maid 
Dakota Maid Fr. 
Mineral Twin #1 
Mineral Twin 12 
Rosa Bella 
Summit 
Summit #1 
Horn Silver 
Saxonia 
Saxonia Fr. 
Cortez 
Aquila
Happy New Year 
Golden Crest 
Miantonomoh 
1895
1895 No. 1
1895 No. 2
1895 No. 4
Ossa
Minna
Pelion
Waterloo
Bunker Hill
Arcadia
Commonwealth
Commonwealth Fr.
Robin Fr.
Mondamin
Silver Glance
Standard
Ceroite
Zipp Fraction

1225
1225
1235
1235
1235
1236 
1236 
1236 
1239 
1239 
1239 
1239 
1239 
1239 
1239 
1421 
1421 
1421 
1421 
1575 
1575 
1575 
1575 
1575 
1831 
1892 
1892 
1892 
1932 
1932 
1932 
1932 
1932

2. Patented Placer Claims

MIN.
CLAIM SURVEY

Strawberry Creek 712

-2-

32480
32480
30615
30615
30615
31088
31088
31088
31241
31241
31241
31241
31241
31241
31241
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34697
34697
34697
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38124
38124
38124
38124
45147
44279
44279
44279
45703
45703
45703
45703
45703

PATENT

23596

i
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MIN . .. .. CLAIM SURVEY PATENT 

I' 

Dakota Maid 1225 32480 
Dakota Maid Fr. 1225 32480 
Mineral Twin il 1235 30615 
Mineral Twin 12 1235 30615 
Rosa Bella 1235 30615 
Summit 1236 31088 
Summit tl 1236 31088 
Horn Silver 1236 31088 
Saxonia 1239 31241 
Saxonia Fr. 1239 31241 
Cortez 1239 31241 
Aquila 1239 31241 
Happy New Year 1239 31241 
Golden Crest 1239 31241 
Miantonomoh 1239 31241 
1895 1421 34697 
1895 No. 1 1421 34697 
1895 No. 2 1421 34697 
1895 No. 4 1421 34697 
Ossa 157? 38124 
Minna 1575 38124 
Pelion 1575 38124 
Waterloo 1575 38124 
Bunker Hill 1575 38124 
Arcadia 1831 45147 
Commonwealth 1892 44279 
Commonwealth Fr. 1892 44279 
Robin Fr. 1892 44279 
Mondamin 1932 45703 
Silver Glance 1932 45703 
Standard 1932 45703 
Ceroite 1932 45703 
Zipp Fraction 1932 45703 

2. Patented Placer Claims 

MI~. 
CLAI:-1 SURVEY PATENT 

Strawberry Creek 712 23596 
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3. Unpatented Lode Claims -

CLAIM BLM SERIAL NO.

* Reindeer No. 1 M MC 34116 (SD)
(Amended)

•Reindeer No. 2 M MC 34117 (SD)
(Amended)

•Reindeer No. 3 M MC 34118 (SD)
•Reindeer Fr. M MC 34119 (SD)

(Amended)
•Gilmore Fr. M MC 34120 (SD)

(Amended)
•Llewellyn M MC 34121 (SD)
New York M MC 34122 (SD)
(Amended)

Silver Crest M MC 34123 (SD)
(Amended)

Gnome M MC 34124 (SD)
Zelda'No. 1 M MC 34125 (SD)
Zelda No. 2 M MC 34126 (SD)
Zelda No. 3 M MC 34127 (SD)
Zelda No. 4 M MC 34128 (SD)
Mineral M MC 34129 (SD)

Waggoner Fr. M MC 34130 (SD)
Sunday Fr. M MC 34131 (SD)
Norwich Fr. M MC 34132 (SD)
Rattlesnake Fr. M MC 34133 (SD)

* Mineral Survey No. 1990

B. Northwest Metal Grouo

1. Patented Lode Claims

CLAIM
MIN.
SURVEY PATENT

Alert 1134 32166
Alert Fr. 1134 32166
Alert Fr. No. 1 1134 32166

Arco Fr. 1134 32166

Comet 1134 32166
Eureka 1134 32166

Hoodo 1134 32166

Maverick 1134 32166

May 1134 32166

May Fr. 1134 32166
Nevada 1134 32166
Pyrite 1134 32166
Pyrite Fr. 1134 32166

South Ruby 1134 32166

S u mm i t 1134 32166
Union Hill 11 34 32166
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*Reindeer No.· 1 
(Amended) 

*Reindeer No. 2 
(Amended) 

*Reindeer No. 3 
·*Reindeer Fr. 

(Amended) 
*Gilmore Fr. 

(Amended) 
*Llewellyn 

New York 
(Amended) 

Silver Crest 
(Amended) 

Gnome 
#• 

Zelda No. l 
Zelda No. 2 
Zelda No. 3 
Zelda No. 4 
Mineral 
Waggoner Fr. 
Sunday Fr. 
Norwich Fr. 
Rattlesnake Fr. 

* Mineral Survey No. 1990 

B. 

1. 

Northwest Metal Grouo 

Patented Lode Claims 

CLAIM 

Alert 
Alert Fr. 
Alert Fr. No. l 
Arc;o Fr. 
Comet 
Eureka 
Hoodo 
Maverick 
May 
May Fr. 
Nevada 
Pyrite 
P:,,1 rite fr. 
South Buby 
Sur.Jnit 
Union !!ill 

BLM SERifi.L 

M 

M 

M 
M 

M 

M 
M 

M 

M 
M 
M 
M 
M 
M 
M 
M 
M 
M 

MIN. 
SURVEY 

1134 
1134 
1134 
1134 
1134 
1134 
1134 
1134 
1134 
1134 
1134 
1134 
1134 
1134 
1134 
1134 

MC 34116 

MC 34117 

MC 34118 
MC 34119 

MC 34120 

MC 34121 
MC 34122 

MC 34123 

MC 34124 
MC 34125 
MC 34126 
MC 34127 
MC 34128 
MC 34129 
MC 34130 
MC 34131 
MC 34132 
MC 34133 
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NO. 

(SD) 

(SD) 

(SD) 
(SD) 

(SD) 

(SD) 
(SD) 

(SD) 

(SD) 
(SD) 
(SD) 
(SDI 
(SD) 
(SDI 
(SD) 
(SD) 
(SD) 
(SD) 

PATE~T 

32166 
32166 
32166 
32166 
32166 
32166 
32166 
32166 
32166 
32166 
32166 
32166 
32166 
32166 
32166 
32166 



1

c- Whitehouse Congress Group

1. Patented Lode Claims
MIN.

CLAIM SURVEY PATENT

Highland Mary 326 8654

D. Willis Aye Group

1. Patented Lode Claims
MIN.

CLAIM SURVEY PATENT

Bailey 1871 42922

E. Orba and Rose Borsch Gtoud

1. Unpatented Lode Claims

CLAIM BLM SERIAL NO.

Maria M MC 32414 (SD)

F. Marcia Darland Grouo

1- Unpatented LOde Claims

CLAIM BLM SERIAL NO.

Erik No. 1 M MC 95380 (SD)
Erik No. 2 M MC 95381 (SD)
Erik No. 3 M MC 95382 (SD)
Erik No. 4 M MC 95383 (SD)

G. Cyprus/CoCa/Lacana Grouo

1- Patented Lode Claims
MIN.

CLAIM SURVEY PATENT

Waggoner (5/8 int.) 649 22198
Oro Bella (5/8 int.) 648 22197
Crown Point (1/4 int.) 912 31848

2. Patented Placer Claims
MIN.

CLAIM SURVEY PATENT

Hoodoo Gulch 931 24135
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C. 

l. 

Whitehouse Congress Group 

Patented Lode Claims 

CLAIM 

Highland Mary 

D. Willis Aye Grouo 

1. Patented Lode Claims 

CLAIM 

Bailey 

MIN. 
SURVEY 

326 

M.IN. 
SURVEY 

1871 

E. 

1. 

Orba and Rose Borsch Group 

Unpatented Lode Claims 

CLAIM 

Maria 

F. Marcia Darland Groun 

1. Unpatented LOde Claims 

CLAIM 

Erik No. 1 
Erik No. 2 
Erik No. 3 
Erik No. 4 

G. 

1. 

Cvprus/CoCa/Lacana Grou':) 

Patented Lode Claims 

CLAIM 

Waggoner (5/8 int.) 
Oro Bella (5/8 int.) 
Crown Point (1/4 int.) 

2. Patent~d Placer Claims 

CLAIM 

Hoodoo Gulch 

BLM SERIAL NO. 

M MC 32414 (SD) 

BLM SERIAL NO. 

MMC 95380 (SD) 
MMC 95381 (SD) 
MMC 95382 (SD) 
M MC 9 5 3 8 3 ( SO ) 

MIN. 
SURVEY 

649 
648 
912 

MIN. 
SURVEY 

931 

-4-

PATENT 

8654 

PATENT 

42922 

PATENT 

22198 
22197 
31848 

PATENT 

24135 



V

3. Unpatented Lode Claims 

CLAIM

H.

1.

Herbert Group 

Unpatented Lode Claims

BLM SERIAL NO.

Jen 1 M MC 88817 (SD)
Jen 2 M MC 88818 (SD)
Jen 3 M MC 88819 (SD)
Jen 4 M MC 88820 (SD)
Jen 5 M MC 88821 (SD)
Jen 6 M MC 88822 (SD)
Jen 7 M MC 88823 (SD)
Jen 9 M MC 88824 (SD)
Jen 10 M MC 88825 (SD)
Magus 1 M MC 114731 (SD)
Magus 2 M MC 114732 (SD)
Magus 3 M MC 114733 (SD)
Magus 4 M MC 114734 (SD)
Magus 5 M MC 114735 (SD)
Magus 6 M MC 114736 (SD)
Recovery Fraction M MC 120384 (SD)

CLAIM BLM SERIAL NO.

Liselotte M MC 44901 (SD)
Lumme1 M MC 44902 (SD)
Little Sussi M MC 44903 (SD)
Regitlait M MC 44904 (SD)

(Amended)
Wheelbarrow M MC 44905 (SD)
Ronebo M MC 44906 (SD)
Gamico M MC 44907 (SD)
Igel's Inkwell M MC 44908 (SD)
Greta M MC 44 909 (SD)
Anna M MC 44910 (SD)
Eugen M MC 44911 (SD)
Gertrude M MC 44912 (SD)
Nancy Golden M MC 44914 (SD)

I.

1.

CLAIM

Fred G. Borsch Estate Group 

Patented Lode Claims

Black Dan Lode
Old Pennsylvania Lode
Barrett Lode

MIN . 
SURVEY

327
1632
1681

PATENT

8653
38548
40997
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3. Unpatented Lode Claims 

CLAIM 

Jen 1 
Jen 2 
Jen 3 
Jen 4 
Jen 5 
Jen 6 
Jen 7 
Jen 9 
Jen 10 
Magus l 
Magus 2 
Magus 3 
Magus 4 
Magus 5 
Magus 6 
Recovery Fraction 

• 
H. 

1. 

Herbert Group 

Unpatented Lode Claims 

CLAIM 

Liselotte 
Lum.mel 
Little Sussi 
Regitlait 

(Amended) 
Wheelbarrow 
Ronebo 
Garnica 
Igel's Inkwell 
Greta 
Anna 
Eugen 
Gertrude 
Nancy Golden 

I. 

l. 

Fred G. Barsch Estate Group 

Patented Lode Claims 

MIN. 
CLAIM SURVEY 

Black Dan Lode 
Old Pennsylvania Lode 
Barrett Lode 

327 
1632 
1681 

-5-

.... 
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BLM SERIAL NO. 

M MC 88817 
MMC 88818 
M MC 88819 
M MC 88820 
M MC 88821 
M MC 88822 
M MC 88823 
M MC 88824 
M MC 88825 
M MC 114731 
M MC 114732 
M MC 114733 
M MC 114734 
M MC 114735 
M MC 114736 
M MC 120384 

BLM SERIAL 

M MC 44901 
M MC 44902 
M MC 44903 
M MC 44904 

M MC 44905 
M MC 44906 
M MC 44907 
M MC 44908 
M MC 4·4 909 
M MC 44910 
M MC 44911 
M MC 44912 
M MC 44914 

(SDI 
(SD) 
(SD) 
( SD) 
(SD) 
( SD) 
(SD) 
(SDI 
(SD) 

(SD) 
(SDI 
(SD) 
( SD) 
(SD) 
(SD) 
(SD) 

NO. 

(SD) 
(SD) 
(SD) 
(SD) 

(SD). 
(SD) 
( SD) 
( SD) 
( SD) 
(SDI 
(SD) 
(SD) 
(SD) 

PATENT 

8653 
38548 
40997 
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GILT EDGE, SOUTH DAKOTA 
REPORT 1982E

FINAL REPORT
1980 BULK SAMPLES, KING TUNNEL

During the 1980 field season, ten one-ton and one 25 ton 
bulk samples were taken from the King Tunnel, Dakota Maid 
zone. The King Tunnel is a long access tunnel, which 
penetrates the length of the Dakota Maid zone approximately 
150 feet below the surface at the Dakota Maid pit. It 
provides the same type of sampling access to the Dakota Maid 
zone, as the Rattlesnake Tunnel does to the Sunday zone.

This report presents the results of 23 cyanide bucket leach 
tests on nine of the one-ton samples. One of the one-ton 
samples contained too little gold to justify testing. The 
25-ton sample was tested in a 40-foot column, and the 
laboratory tests on this sample are presented in report 
1982D.

SUMMARY AND CONCLUSIONS

Figure one presents assay data and percent recovery 
statistics for all the bucket leach tests.

Oxidized Samples. Four of the samples tested were oxidized- 
ore. Average head grade of these samples was 0.027 ounces 
gold per ton, and average bucket test recovery was 67.4 
percent of contained gold. Figure one presents assay data 
and percent recovery statistics for all the bucket leach 
tests. One of the samples was significantly higher grade 
than the other three. This sample (K-5, 1013B), had an 
average gold content of 0.077 ounces gold per ton, of which 
78 percent was recovered in the bucket leach tests.
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1980 BULK SAMPLES, KING TUNNEL 

During the 1980 field season, ten one-ton and one 25 ton 
bulk samples were taken from the King Tunnel, Dakota Maid 
zone. The King Tunnel is a long access tunnel, which 
penetrates the length of the Dakota Maid zone approximately 
150 feet below the surface at the Dakota Maid pit. It 
provides the same type of sampling access to the Dakota Maid 
zone, as the Rattlesnake Tunnel does to the Sunday zone. 

This report presents the results of 23 cyanide bucket leach 
tests on nine of the one-ton samples. One of the one-ton 
samples contained too little gold to justify testing. The 
_25-ton sample was tested in a 40-foot column, and the 
laboratory tests on this sample are presented in report 
19820. 

SUMMARY AND CONCLUSIONS 

Figure one presents assay data and percent recovery 
statistics for all the bucket leach tests. 

Oxidized Samples. Four of the samples tested were oxidized. 
ore. Average head grade of these samples was 0.027 ounces 
gold per ton, and average bucket test recovery was 67.4 
percent of contained gold. Figure one presents assay data 
and percent recovery statistics for all the bucket leach 
tests. One of the samples was significantly higher grade 
than the other three. This sample (K-5, 1013B), had an 
average gold content of 0.077 ounces gold per ton, of which 
78 percent was recovered in the bucket leach tests. 
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Recovery of gold from the oxidized samples is comparable to 
other oxidized samples taken from the Dakota Maid pit, and' 
to samples taken from the Sunday zone. The data supports 
previous conclusions that heap leach recovery from oxidized 
material will be 70 percent of contained gold.

Unoxidized, High-Sulfide Samples. Five of the samples were 
unoxidized material, containing various amounts of pyrite 
from 5 to 30 percent. Average head assay of these samples 
was 0.058 ounces gold per ton, however one sample contained
0.147 ounces per ton and the other four averaged 0.019 
ounces gold per ton. Recoveries in bucket leach tests for 
all five samples ranged between 25 and 35 percent, 
regardless of head grade. Average gold recovery from these 
samples was 29.7 percent. The data supports previous 
conclusions that heap leach recovery from highly pyritic 
ores will be approximately 30 percent of contained gold. 
(Unoxidized, non-pyrite ores yield 45-50 percent recovery).

Recovery Versus Crushed Size. As shown on the bar graph in 
Figure 1, gold recovery was essentially the same at either 
2-inch or 5/8-inch crushed sizes. This response has been 
noted in all bucket leach tests run in the past on the Gilt 
Edge ores. It seems to indicate that a portion of the gold 
is on fractures which are liberated at two inches, while a 
portion of the gold is tied up inside pyrite where it is not 
liberated until fine grinding is applied.

Additional data, presented in Figure 4, confirms this 
finding. The various size fractions of the test tailings 
were analysed for undissolved gold. In the sulfide samples, 
the finer size fractions consistently contain more gold than 
the coarser fractions. Previous tests on the Gilt Edge 
ores, have shown that gold is concentrated in the finer size 
fractions in both the head samples, and in test tailings.

Gold Recovery Correlation with Previous Samples. The five 
sulfide samples, designated K-2,K-3,K-6,K-10,K-11 on the map 
in the map pocket, were all taken from a zone of high 
sulfides which lies along the southern projection of the 
Dakota Maid pit. The same high-sulfide material is visible 
in the endwall of the pit.
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Recovery of gold from the oxidized samples is comparable to 
other oxidized samples taken from the Dakota Maid pit, and· 
to samples taken from the Sunday zone. The data supports 
previous conclusions that heap leach recovery from oxidized 
material will be 70 percent of contained gold. 

Unoxidized, High-Sulfide Samples. Five of the samples were 
unoxidized material, containing various amounts of pyrite 
from 5 to 30 percent. Average head assay of these samples 
was 0.058 ounces gold per ton, however one sample contained 
0.147 ounces per ton and the other four averaged 0.019 
ounces gold per ton. Recoveries in bucket leach tests for 
all five samples ranged between 25 and 35 percent, 
regardless of head grade. Average gold recovery from these 
samples was 29.7 percent. The data supports previous 
conclusions that heap leach recovery from highly pyritic 
ores will be approximately 30 percent of contained gold. 
(Unoxidized, non-pyrite ores yield 45-50 percent recovery). 

Recovery Versus Crushed Size. As shown on the bar graph in 
Figure 1, gold recovery was essentially the same at either 
2-inch or 5/8-inch crushed sizes. This response has been 
noted in all bucket leach tests run in the past on the Gilt 
Edge ores. It seems to indicate that a portion of the gold 
is on fractures which are liberated at two inches, while a 
portion of the gold is tied up inside pyrite where it is not 
liberated until fine grinding is applied. 

Additional data, presented in Figure 4, confirms this 
finding. The various size fractions of the test tailings 
were analysed for undissolved gold. In the sulfide samples, 
the finer siz~ fractions consistently contain more gold than 
the coarser fractions. Previous tests on the Gilt Edge 
ores, have shown that gold is concentrated in the finer size 
fractions in both the head samples, and in test tailings. 

Gold Recovery Correlation with Previous Samples. The five 
sulfide samples, designated K-2,K-3,K-6,K-10,K-ll on the map 
in the map pocket, were all taken from a zone of high 
sulfides which lies along the southern projection of the 
Dakota Maid pit. The same high-sulfide material is visible 
in the endwall of the pit. 
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A sample of this material, designated 773J, was taken from 
the endwall of the pit in the 1979 mini-bulk sampling 
program (report dated 10 November 1981). Recovery of gold 
from that sample in bucket leach tests was 47.2 percent at 
5/8 inch crushed size. Of the samples reported here, the 
nearest sample to 773J (both spatially and by description 
and gold content), is sample 1013E (K-ll). This sample 
averaged 34.1 percent gold recovery in two tests at 5/8 inch 
crushed size. The 773J sample had been taken nearer the 
surface, contained much chalcocite and cyanide-soluble 
copper (almost none was present in K-ll). It is highly 
probable that some of the gold in this sample was secondary 
gold, which would account for the higher recovery.

The 25-ton bulk sample taken in the 1980 bulk sampling 
program came from site K-l, which is in the same general 
area only nearer the hangingwall projection of the ore zone. 
It appeared visually to be very similar to K-ll, but it was 
lower grade (0.039 ounces gold per ton). Recovery in 5/8 
inch bucket tests on this sample averaged 50.9 percent 
(results are presented in report 1982D).

The occurrence of highly variable results on similar 
samples, has been a consistent problem with the evaluation 
of Gilt Edge sulfide material.

■Tests on Pulverized Samples. In addition to the bucket 
leach tests, all samples were tested for cyanide soluble 
gold, in centrifuge tube leach tests on pulverized samples. 
Results of these tests are presented in Figure 2, along with 
the head sample fire assays.

Because of the low head assay and the coarse nature of the 
gold at Gilt Edge, individual sample results were Very 
erratic. The overall average gold recovery was 68 percent 
in one hour, and 83 percent in 24 hours. These recoveries 
might correspond to the recoveries that could be achieved in 
a conventional mill (agitated cyanide leach).
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A sample of this material, designated 773J, was taken from 
the endwall of the pit in the 1979 mini-bulk sampling 
program (report dated 10 November 1981). Recovery of gold 
from that sample in bucket leach tests was 47.2 percent at 
5/8 inch crushed size. Of the samples reported here, the 
nearest sample to 773J (both spatially and by description 
and gold content), is sample 1013E CK-11). This sample 
averaged 34.1 percent gold recovery in two tests at 5/8 inch 
crushed size. The 773J sample had been taken nearer the 
surface, contained much chalcocite and cyanide-soluble 
copper (almost none was present in K-11). It is highly 
probable that some of the gold in this sample was secondary 
gold, which would account for the higher recovery. 

The 25-ton bulk sample taken in the 1980 bulk sampling 
program came from site K-1, which is in the same general 
area only nearer the hangingwall projection of the ore zone. 
It appeared visually to be very similar to K-11, but it was 
lower grade (0.039 ounces gold per ton). Recovery in 5/8 
inch bucket tests on this sample averaged 50.9 percent 
(results are presented in report 19820). 

The occurrence of highly variable results on similar . 
samples, has been a consistent problem with the evaluation 
of Gilt Edge sulfide material. 

·Tests on Pulverized Samples. In addition to the bucket 
leach tests, all samples were tested for cyanide soluble 
gold, in centrifuge tube leach tests on pulverized samples. 
Results of these tests are presented in Figure 2, along with 
the head sample fire assays. 

Because of the low head assay and the coarse nature of the 
gold at Gilt Edge, individual sample results were very 
erratic. The overall average gold recovery was 68 percent 
in one hour, and 83 percent in 24 hours. These recoveries 
might correspond to the recoveries that could be achieved in 
a conventional mill (agitated cyanide leach). 
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SCOPE OF THE TESTING PROGRAM

The following tests were run on each of the nine
samples:

1. Fire assays on pulverized head samples.
2. Total sulfur analyses (on the five sulfide ore samples 

only).
3. Centrifuge tube cyanide leach tests on pulverized 

portions of the head sample.
4. Bucket leach tests on portions of the sample crushed to 

two inches.
5. Bucket leach tests on portions of the sample crushed to 

5/8 inches.
6. Bucket leach tests, with crushed dolomite added, on 

portions of the sample crushed to 5/8 inches (on the 
five sulfide samples only).

7. Fire assays on six separate size fractions of the bucket 
test tails.

SAMPLING METHOD AND SAMPLE DESCRIPTION

The King Tunnel was re-opened in early summer 1980, by 
excavating a 50-foot deep trench into the tunnel, at the 
point where the tunnel traversed from overburden into solid 
rock. The tunnel had initially been driven in the 1930's, 
and had been collapsed for several years prior to 1980.

Sampling of the tunnel, including taking the bulk samples, 
was under the direction of Terry Windisch. Initially, the 
entire tunnel was sampled by drilling jackleg holes five 
feet into the tunnel walls, and collecting the cuttings.

The eleven bulk sample sites were selected on the basis of 
old assay maps, and appropriate geology. It appears that 
the wall sampling data was not back when the bulk sample 
sites were selected, since several of them were in very low 
grade areas of the tunnel.
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was under the direction of Terry Windisch. Initially, the 
entire tunnel was sampled by drilling jackleg holes five 
feet into the tunnel walls, and collecting the cuttings. 
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old assay maps, and appropriate geology. It appears that 
the wall sampling data was not back when the bulk sample 
sites were selected, since several of them were in very low 
grade areas of the tunnel. 
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At each of the bulk sample sites, the wall was drilled with 
shallow holes and blasted, and the blasted material was 
removed. The fresh face was then re-drilled, and the rock 
was blasted onto wood sheets, from which it was hand-mucked 
into 55 gallon drums and taken to the surface.

The sample locations are shown on the map in the map pocket. 
Individual sample descriptions are presented below.

In the descriptions which follow, the first number in 
parentheses is the calculated head assay gold content, and 
the second number is the percent sulfur as determined by 
analysis. Pyrite was the only identifyable sulfide in the 
samples, though it is likely that other sulfides, or 
insoluble basic iron sulfates, were present. If all the 
sulfur exists as pyrite, the percent pyrite in the rocks is 
approximately twice the percent sulfur.

1013A (K-2) (0.023,9.0%). Unoxidized. The rock appeared to 
be white and grey fragments of angular quartz cemented by 
thin fracture fillings of the same material. The rock was 
probably a volcanic originally, now totally replaced by 
silica. Fracture surfaces between clasts, and nearly 
invisible fractures through the clasts, contain large 
amounts of euhedral fresh pyrite cubes. The rock appears to 
be non-permeable.

1013B (K-5) (0.018, na%). Oxidized. The rock consisted of 
soft, thoroughly oxidized volcanics. It was not silicified, 
and permeabilitiy appeared to be moderate. The rock matrix 
contained many euhedral grains of white feldspar, but the 
overall color was yellow- and red-brown due to heavy iron 
oxide fracture staining. The rock contained approximately 
10% relict iron oxide clasts, thoroughly oxidized.

1013C (K-6) (0.008, 2.7%). Unoxidized. The rock consisted 
of unoxidized volcanics containing a large portion of white 
euhedral feldspar. The overall color was light tan-grey 
with disseminated light yellow staining. Feldspars appeared
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At each of the bulk sample sites, the wall was drilled with 
shallow holes and blasted, and the blasted material was 
removed. The fresh face was then re-drilled, and the rock 
was blasted onto wood sheets, from which it was hand-mucked 
into 55 gallon drums and taken to the surface. 

The sample locations are shown on the map in the map pocket. 
Individual sample descriptions are presented ~low. 

In the descriptions which follow, the first number in 
parentheses is the calculated head assay gold content, and 
the second number is the percent sulfur as determined by 
analysis. Pyrite was the only identifyable sulfide in the 
samples, though it is likely that other sulfides, or 
insoluble basic iron sulfates, were present. If all the 
sulfur exists as pyrite, the percent pyrite in the rocks is 
approximately twice the percent sulfur. 

1013A (K-2) (0.023,9.0%). Unoxidized. The rock appeared to 
be white and grey fragments of angular quartz cemented by 
thin fracture fillings of the .same material. The rock was 
probably a volcanic originally, now totally replaced by 
silica. Fracture surfaces between clasts, and nearly 
invisible fractures through the clasts, contain large 
amounts of euhedral fresh pyrite cubes. The rock appears to 
be non-permeable. 

1013B (K-5) (0.018, na%). Oxidized. The rock consisted of 
soft, thoroughly oxidized volcanics. It was not silici.fied, 
and permeabilitiy appeared to be moderate. The rock matrix 
contained many euhedral grains of white feldspar, but the 
overall color was yellow- and red-brown due to heavy iron 
oxide fracture staining. The rock contained approximat~ly 
10% relict iron oxide clasts, thoroughly oxidized. 

1013C (K-6) (0.008, 2.7%). Unoxidized. The rock consisted 
.of unoxidized volcanics containing a large portion of ~hite 
euhedral feldspar. The overall color was light tan-grey 
with disseminated light yellow staining. Feldspars appeared 



Gilt Edge 1982E - 1980 Bulk Samples
29 October, 1982 - page 7

to be unaltered, and the rock appeared to be only marginally 
permeable. Fine euhedral grains of pyrite were disseminated 
through the mass.

1013D (K-7) (0.007, NA%). Oxidized. This sample appeared to 
be identical to K-5 (1013B), with somewhat less iron oxide 
fracture stainings. Volume of relict pyrite clasts appeared 
to be about the same.

1013E (K-ll) (0.147, 16.6%). Unoxidized. The rock was a 
grey silicified volcanic. Silicification had gone to about 
50% completion, leaving some volcanic structures and 
feldspars. It appeared to be an unoxidized, heavily 
silicified version of K-7 (1013D). The sample was full of 
dispersed, open vugs containing shiny euhedral pyrite cubes. 
The sample appeared to be fairly permeable overall, but the 
silicified matrix appeared non-permeable.

1013F (K-10) (0.026, 4.5%). Unoxidized. The rock consisted 
of unsilicified volcanics similar to K-6 (10130, only 
slightly more vuggy, and with more pyrite.

1013G (K-9) (0.019, NA%), Oxidized. The rock consisted of 
thoroughly oxidized, unsilicified volcanics, identical to 
K-7 (1013D) except a smaller percentage of relict pyrite 
clasts.

1013H (K-8) (0.006, NA%). Oxidized. Identical to K-5 
(1013B). (In spite of identical appearance, there is a 
significant difference in gold content).

10131 (K-3) (0.018, 11.4%). Unoxidized. The rock consists 
of unoxidized, unslicified volcanics containing many 
euhedral feldspar grains. It appears identical to K-10 
(1013F) except that it contains much more pyrite. A portion 
of the sample consisted of a large fragment of silicified 
volcanics, apparently caught up in the melt and partly 
assimilated into the rock mass. Other than silicification, 
this fragment appeared similar in composition and pyrite 
content to the rest of the rock.
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SAMPLE PREPARATION

Three 5-gallon buckets of sample, approximately 150 pounds 
total weight, were separated out from the bulk samples by 
upending a 55 gallon drum of sample onto a clean concrete 
floor, then cutting out an approximately representative 
portion using a shovel.

The three buckets of sample were crushed through a jaw 
crusher set at 2 inches, then the sample was mixed well, and 
a 25 kg portion was split out using a Jones splitter. The 
25 kg split was used for a bucket leach test.

The remaining 2 inch material was crushed through a jaw 
crusher set at 5/8 inches. A 25 Kg portion was split out, 
and used for a bucket leach test.

The remaining 5/8 inch material was split into quarters.
One quarter was crushed through a gyratory crusher to 100 
percent passing 6 mesh. Two 500 gram portions were split 
out from the minus 6 mesh material and pulverized. The 
pulverized samples were used for cyanide centrifuge tube 
leach tests, and also for fire assays. Results of these 
tests are shown in Figure 2.

From the five sulfide ore samples, an additional 20 Kg 
portion of the remaining 5/8 inch material was split out, 
and used for bucket leach tests with dolomite added.
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TAILINGS WEIGHTS AND ASSAYS 

( Sample Weight in Grains . 
Gold Assays Ounces Per Ton^ '

KCA
SAMPLE

NO.

BULK
SAMPLE

NO.
TEST

NO. +1/2" -1/2" +3M
SIZE FRACTION 

-3M +10M -10M +65M -65M +1 SOM -150M
WEIGHTED
AVERAGE

oz Au/ton 
RECOVERED

CALC.
HEAD
ASSAY

PERCENT
RECOVER'!

1013 A K- 2 13 74 14,140 
.010/.010

3.510 
.012/.010

4,240 
.012/.026

3,410 
.024/.038

610
.032/.036

640
.018/.054

26,550
.015

.005 .020 25.00

1013 A K- 2 1173 1,780 
.014/.014

8,990. 
.012/.014

6,920 
.012/.020

4,490 
.032/.028

850
.040/.030

530
•01S/.01S

23,560
.018

.007 .025 2S.00

1013 A K- 2 U661 6,060 
.010/.016

5,980 
.010/.010

7,210 
.008/.008

5,260 
.016/.022

780
.025/.028

950
.016/.018

26,240
.017

.006 .023 26.09

1013 B K- 3 1014 7,110 
.014/.012

4,830 
.012/.020

6.430 
.014/.021

2,670 
.016/.016

659
.020/.019

291
.016/.020

21,990
.015

.060 .075 80.00

1013 B K- 3 1015 3,840 
.014/.014

5,140 
.022/.024

8,340 
.020/.016

3,510 
.028/.021

330
.020/.018

469
.024/.019

21,629
.019

.060 .079 7 5.9-5

1013 C K- 6 1176 1,460 
.003/.005

1.940 
.004/.002

2,780 
.002/.003

2,210 
.004/.003

440
.006/.004

730
.010/.009

22,700
.004

.002 .006 33.33

1013 C K- 6 1175 8,790 
.004/.004

4,500 
.004/.004

3,860 
.004/.002

2,740 
.004/.014

580
.006/.008

690
.004/.010

21,160
.005

.002 .007 28.57

101.3 C K- 6 11671
5,870 

.012/.016
5,010 

.004/.046
6,930 

.008/.004
5,300 

.002/.002
740

.006/.018
980

.002/.018
24,830

.009
.003 .012 25.00

1013 D K- 7 1028 14,420 
.004/.005

2,710 
.002/.003

3,490 
.004/.002

2,830 
.004/.007

390 
.004/.005

530
.004/.006

24,370
.004

.003 .007 42.86

1013 D K- 7 1029 7,310 
.002/.002

5,980 
.002/.000

5,690 
.002/.002

3,810 
.006/.020

500
.004/.014

660
.002/.002

23,950 
. 004

.003 .007 42.86

1013 E K-n 1020 11,062 
.062/.064

2,765 
.056/.052

4,142 
.064/.069

8,181 
.159/.154

1,797 
.176/.2!7

1,394 
■ISO/.165

29,341
.104

.049 .153 32.03

1013 E K-il 1021 5,992 
.056/.050

5,530 
.056/.056

5,090 
.044/.048

7,281 
.14-3/. 148

2,470 
.138/.197

1,462 
.152/.145

27,825
.094

.046 .140 32.86

1013 E K-U
11641 3,240 

.042/.044
3,980

.046/.050
6,260 

038/.032
8,370 

.100/.106
1,380 

.168/.178
1,600 

.138/.144
24,830,

.094'

7
.osr

7
.147“* 36.05

1013 F K-10 1032 16,120 
.020/.084

3,400 
.016/.016

4,360 
.014/.014

3,930 
.030/.028

540 
.042/.040

640
.014/.012

28,990
.020

.006 .026 23.08

1013 F K-10 1033 2.660 
.016/.014

10,320 
.014/.021

7.150 
.014/.014

4,910 
.028/.038

750
.036/.040

979
.012/.024

26.760
.021

.008 .029 27.59

>013 F K-IQ U651 5,470 
.014/.Oil

6.020 
.010/.014

6,530 
.008/. 009

5,170
.016/012

688 
.020/.019

1,022 
.006/.013

24.900,
.015"

• 0072 7
.022“ 31-82

1013 G K- 9 1024 12.S20 
.004/.006

3,110 
.004/.004

3,750 
.002/.004

2,940 
.004/.004

1,300 
.008/.007

750
.014/.012

24,670
.005

.013 .018 72.22

1013 G K- S 1025 3.S10 
.004/.004

7,210 
.004/.004

6.650 
.004/.006

4,540 
.006/.007

620
.010/.009

750
.014/.024

2-3,580 
.005

.015 .020 75.00

1013 H K- 8 1026 13,250 
.000/.003

3,540 
.000/.004

4,260 
.000/.004

2,030 
.000/.001

917
.002/. 004

453
.002/.002

24,430
.002

.005 .007 71.43

1013 H k- a 1027 3.250 
.000/.003

8,770 
.002/. 000

7,460 
.002/.001

3,310 
.002/.001

380
.002/.001

510
.002/.002

23.680
.001

.004 .005 80.00

1013 l K- 3 1030 14,020 
.028/.030

3,370 
.032/.030

5,660 
.030/.032

5,430 
.090/.070

800
.089/.060

1,050 
.034/.032

30,330
.040

.019 .059 32.20

1013 I K- 3 1031 2,840 
.024/.024

8,750 
.032/.028

7.980 
.036/.046

6,010 
.066/.064

850
.066/.060

1.0S0 
.028/.044

27,530
.041

.018 .059 30.51

1013 1 K- 3
11801

2,360 
.022/.020

6,520 
.032/.031

8.040
•018/.019

6,030 
.042/.038

842
.050/.050

1.303 
.026/.021

25,095,
.036"

• 0162 7
.052“ 30.7 7

Leach tests on sulfide ores with dolomite added.

For tests containing dolomite, the actual tailings weights and assays are shown. 
The Weighted Average Tails Assay, oz Au/Ton Recovered, and Calculated Head are 
adjusted to the original weight of ore (20 Kg).

Duplicate fire assays.
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TAILINGS l<E!GHTS AND ASSAYS 
Samele Wei~ht in GraiDS 

Gold Assays Ounces Per Ton3 ) 

!:CA BULK CAl.C. 
SA.'!PLE SA.'IPLE TEST SIZE FRACTJON WEIGHTED oz Au/ton HEAD PERCEN1 

NO. NO. NO. +1/2" -1/2" +3M -3M +lOM -lOM +65M -65M +ISOM -lSOM AVERAGE RECOVERED ASSAY RECOVER, 

1013 A K- 2 1174 14,140 3,510 4,240 3,410 610 640 26,550 .005 .020 25.00 
.010/ .010 . 012/. 010 .012/.026 . 024/ .038 .032/.036 .018/ .054 .015 

1013 A K- 2 1173 1,780 8,990. 6,920 4,490 850 530 23,560 .007 .025 2S.00 
.014/ .014 .012/ .014 .012/.020 .032/ .028 .040/ .030 .O!S/.016 .018 

1013 A K- 2 1166
1 6,060 5,980 7,210 5,260 780 950 26,240 .006 .023 26.09 

.010/ .016 .010/.010 .008/.008 .016/.022 .025/.028 .016/.018 .017 

1013 8 K- 5 1014 7,110 4,830 6,430 2,670 659 291 21,990 .060 .075 30.00 
.014/ .012 .012/.020 .014/.021 .016/.016 .020/ .019 .016/.020 .015 

1013 8 K- s 1015 3,840 5,140 8,340 3,510 330 469 21,629 .OoO .079 75. 95 
.014/.014 .022/.024 .020/.016 .028/.021 .020/ .018 .024/.019 .OJ 9 

1013 C K- 6 1176 1,460 1,940 2,780 2,210 4l.O 730 22,700 .002 .006 33.33 
.003/.005 .004/. 002 .002/.003 .004/.003 . 006/. 004 .010/.009 .004 

1013 C K- 6 1175 8,790 4,500 3,860 2,i40 580 690 21,l 60 .002 .007 2E.S7 
.004/.004 .004/.004 .004/ .002 .004/.014 .006/.008 .004/ .010 .00:, 

1013 C K- 5 1167
1 

5,870 5,010 6,930 5,300 740 980 "",830 .003 .0J2 25 .oo 
.012/ .016 .004/.046 .008/ .()04 .002/.002 .006/.018 .002/.018 .009 

lOlJ D K- 7 1028 14,420 2,710 3,490 2,830 390 S30 24,370 .003 .007 l.2.86 
.004/ .005 .002/ .003 .004/.002 .004/ .007 .004/ .005 .004/.006 .004 

1013 D K- 7 1029 7,310 5,980 5,690 3,810 500 660 23,950 .003 .007 42.86 
.002/.002 .002/.000 .002/.002 .006/.020 .004/ .011, .002/.002 .001, 

1013 E K-11 1020 11,062 2,765 4,142 8,181 1,797 1,394 29,341 .049 .153 )2.0) 
.062/.064 .056/.052 .064/ .069 .159/.154 .176/.2!7 . 180/ .166 . 104 

l013 E K-il 102i 5,992 5,530 5,090 7,281 2,470 1,462 2i.82S .046 .140 32.86 
.056/.050 . 056/ .. 056 .044/.048 .143/.148 .138/.197 .152/.145 .094 

1164
1 ? ? 

1013 E K-ll 3,240 3,980 6,260 8,370 1,380 1,600 24,830, .053' .147- )(, .fJ) 
.042/ .044 .046/.050 038/ ,032 .100/ .106 .168/.178 .138/.144 ,094-

1013 F K-10 1032 16,]20 3,400 4,360 3,930 540 640 28,990 .006 .026 23.08 
.020/.084 .016/ .OH, .014/.014 .0)0/.028 .042/ .040 .014/ .Ql2 .020 

1013 F K-10 1033 2,660 10,320 7,150 1,,910 750 979 26.760 .008 .029 27 .59 
.016/.014 .014/ .021 .014/ .014 .028/ .038 .036/.040 .OJ~/.024 .Oil 

!0JJ F K-10 1165
1 5,470 6,020 b,530 5,170 .0072 ., 

688 1,022 24,900? .022- 31.!S! 
.014/ .011 .010/.014 .008/.009 .016/012 .020/ .019 .006/ .013 .ois-

1013 G K- 9 1024 12,820 3,110 3,750 2,940 1,300 750 24,670 .013 .018 72.22 
.004/.006 .004/.004 .002/.004 . 004/ .0·04 .008/.007 .014/,012 .005 

1013 G K- 'l 1025 3,810 7,210 6,650 4,540 620 750 2'3,580 .015 .020 75.0() 
.004/.004 .004/ .004 .004/ ,006 .006/ .007 .010/ .009 .014/ .024 .005 

1013 H K- 8 1026 13,250 3,540 4,260 2,030 917 453 2t. ,450 .00~ .007 7l.l3 
.000/.003 .000/ .004 .000/.004 .. 000/ .001 .002/.004 .002/.002 .002 

1013 H K- s 1027 3,250 6,770 7,460 3,310 380 510 23.680 .004 .005 80 .Of) 

.000/.003 .002/.000 .002/.001 .002/ .001 .002/.001 .002/.002 .001 

1013 l K- 3 1030 14,020 3,370 5,660 5,430 800 1,050 30. 330 .019 .059 32.20 
.028/.030 .032/ .030 .030/ .032 .090/ .070 .089/ .060 .03~/.032 .040 

1013 I K- 3 1031 2,840 8,750 7.980 6,010 850 1,080 27,510 .018 .059 )0.5i 
.024/ .021, .032/ .028 . 036/. 0116 . 066/. 064 .066/.060 .028/.044 .041 

llB01 ? ? 
1013 l K- 3 2,360 6,520 8,040 6,030 842 1,303 25,095, .015- .os2· 30. 77 

.022/ .020 .032/.031 .018(019 .042/ .038 .050/.050 .026/.021 .036-

i- Leach tests on sulfide ores with dolomite added. 

Z- For tests containing dolomite, the actual tailings weights and assays are sho-~. 
The Weighted Average Tails Assay. oz Au/T.on Recovered, and Calculated Head are 
adjusLed to the original weight of ore (20 Kg). 

3- Duplicate fire assays. 
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FIGURE 2. GILT EDGE 1980 BULK SAMPLES 
CENTRIFUGE LEACH TESTS ON PULVERIZED HEAD SAMPLES

SAMPLE
NO.

HEAD
FIRE ASSAY 
oz Au/ton

TEST
NO.

LEACH 
TIME 
(Hours)

Au RECOVERED 
oz/ton

Ag RECOVERED 
oz/ton

PERCENT
GOLD RECOVERY 

(Based on Head Assay)

FINENESS
RECOVERED
METAL

1013A 0.024 1845A 1 .015 .03 62.50 298

1013A 0.024 1845 J 24 .018 .05 75.00 269

1013B 0.076 1845B 1 .055 .12 72.37 318

1013B 0.076 1845K 24 .066 .14 86.84 327

1013C 0.008 1845C 1 .003 .30 37.50 9

1013C 0.008 1845L 24 .009 .32 112.50 28

1013D 0.004 1845D 1 .003 .04 75.00 68

1013D 0.004 1845M 24 .006 .06 150.00 94

1013E 0.126 1845E 1 .066 .68 52.38 89

1013E 0.126 1845N 24 .007 .83 61.11 84

1013F 0.024 1845F 1 .020 .15 83.33 114

1013F 0.024 18450 24 .026 .17 108.33 130

1013G 0.012 1845G 1 .015 .06 125.00 212

1013G 0.012 1845D 24 .020 .07 166.67 222

1013H 0.004 1845H 1 .009 .11 225.00 71

1013H 0.004 1845Q 24 .009 .13 225.00 67

10131 0.053 18451 1 .038 .13 71.70 97

10131 0.053 1845R 24 .047 .37 88.68 112

AVG .

1-Hr.Tests 0.037 .025 .18 67.6* 142
AVG .
24 -Hr Tests 0.037 .031 .24 83.4* 148

★ Average ounces recovered/average head grade
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* Average ounces recovered/average head grade 
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CENTRIFUGE TUBE CYANIDE LEACH TESTS

The pulverized pulps from the head samples were subjected to 
one-hour and 24-hour agitated cyanide centrifuge tube tests, 
according to the following procedure:

1. Weigh out 10 grams of pulverized ore and 
place in centrifuge tube.

2. Add 25 mis of 5.0 gpl NaCN solution. Adjust pH, 
if necessary, to pH 10, using lime.

3. Place on wrist-action shaker for specified time.

4. Centrifuge and filter through glass wool.

5. Check solution for pH, Au, Ag, and Cu.
Discard residue.

Figure 2 shows the head fire assays of the ore samples, and 
the results of the centrifuge tube tests.

BUCKET LEACH TEST APPARATUS

The apparatus used for the bucket leach tests is shown in 
the drawing below.

lead
Tank Lime and Cyanide added here 

amp (flow regulator)

Header of tygon tubing 
with glass capillary tube

Porous Screen Base
Sample Tank - 11 inches

diameter 
14 inches' 
highCarbon Bottle 

50 grams
activated carbon

Floor

Tank
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CENTRIFUGE TUBE CYANIDE LEACH TESTS 

The pulverized pulps from the head samples were subjected to 
one-hour and 24-hour agitated cyanide centrifuge tube tests, 
according to the following procedure: 

1. Weigh out 10 grams of pulverized ore and 
place in centrifuge tube. 

2. Add 25 mls of 5.0 gpl NaCN solution. Adjust pH, 
if necessary, to pH 10, using lime. 

3. Place on wrist-action shaker for specified time. 

4. Centrifuge and filter through glass wool. 

5. Check solution for pH, Au, Ag, and Cu. 
Discard residue. 

Figure 2 shows the head fire assays of the ore samples, and 
the results of the centrifuge tube tests. 

BUCKET LEACH TEST APPARATUS 

The apparatus used for the bucket leach tests is shown in 
the drawing below. 
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LEACH TEST PROCEDURE

In the apparatus shown on the previous page, the center tank 
or leach tank, was filled with the rock to be leached.

Alkaline cyanide solution was continuously distributed onto 
the rock from the head tank through a set of glass capillary 
drip tubes. Flowrate of solution dripping onto the rock was 
controlled using a pinch clamp, to approximately 12,000 ml 
per 24 hours, or 0.0035 gpm per square foot of heap top 
surface .

Solutions entering the floor tank were assayed every two 
cycles for cyanide and lime, and reagents were added as 
necessary to maintain solutions at "target" levels.

Solutions exiting the leach tank flowed continuously 
through a bottle of activated carbon and then into a floor 
tank. The 12,000 ml of active solution in the system was 
recycled to the head tank every 48 to 72 hours, so that the 
average flowrate over the life of the tests was 0.0015 gpm 
per square foot of heap top surface.

The tanks were kept covered at all times to minimize 
evaporation and cyanide loss. No makeup water was required.

The charge of activated carbon was removed three times 
during the tests, and assayed to determine the amount of 
gold and silver leached from the ore.

BUCKET LEACH TESTS WITH DOLOMITE ADDED

In addition to the bucket leach tests on the ores crushed to 
2 inches and 5/8 inches, a series of leach tests was run on 
portions of the sulfide ores crushed to 5/8 inches, with 
dolomite added. The procedure was as follows:
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per square foot of heap top surface. 

The tanks were kept covered at all times to minimize 
evaporation and cyanide loss. No makeup water was required. 

The charge of activated carbon was removed three times 
during the tests, and assayed to determine the amount of 
gold and silver leache~ from the ore. 

BUCKET LEACH TESTS WITH DOLOMITE ADDED 

In addition to the bucket leach tests on the ores crushed to 
2 inches and 5/8 inches, a series of leach tests was run on 
portions of the sulfide ores crushed to 5/8 inches, with 
dolomite added. The procedure was as follows: 
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1. Take a 20 Kg split of the 5/8 inch ore, 
adjusted to exact weight using a small scoop.

2. Split out 5 kg of crushed dolomite, and adjust 
to exact weight using a small scoop.

3. Combine the ore and dolomite, and mix well.

4. Setup a standard bucket leach test, using 
the mixed material.

The dolomite used for the test was a cream-colored dolomite, 
low in silica, purchased commercially from a garden supply 
center in Reno. A screen analysis of the crushed material 
is shown below.

Size Fraction Weight Percent

+ 3 mesh 0.7
- 3 + 10 mesh 45.7
- 10 + 65 mesh 45.4
- 65 + 150 mesh 3.6

- 150 mesh 4.0

TEST HISTORIES

Figure 3 presents statistics for leach conditions, chemical 
consumption, and copper content of leach solutions, for the 
individual tests.

Startup of Tests. The initial leach solution for all the 
tests consisted of 16 litres of solution containing 1.0 
grams NaCN and 0.5 grams Ca(OH)2 per litre.

Initial Effluent: Oxide Ores. There were four oxide ore
samples. The initial solutions from tests on samples B, D, 
and G were clear and slightly yellow. Intial solutions from
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Figure 3 presents statistics for leach conditions, chemical 
consumption, and copper content of leach solutions, for the 
individual tests. 

Startup of Tests. The initial leach solution for all the 
tests consisted of 16 litres of solution containing 1.0 
grams NaCN and 0.5 grams Ca(OH>2 per litre. 

Initial Effluent: Oxide Ores. There were four oxide ore 
samples. The initial solutions from tests on samples B, D, 
and G were clear and slightly yellow. Intial solutions from 
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from the test on sample H were cloudy orange. All solutions 
were alkaline.

Initial Effluent: Sulfide Ores. There were five sulfide
ore samples, and ten tests (five with dolomite added). For 
the tests without dolomite, the initial effluent solutions 
were all dark opaque blue. The blue color was caused by 
ferric ferrocyanide (prussian blue), and indicates 
near-acidic conditions and oxygen depletion.

After several day's leaching, the solutions became murky 
brown ( indicating correct leaching conditions of alkaline 
pH, excess oxygen), with the exception of the tests on 
sample I, which turned pinkish-purple and remained so 
throughout the tests.

Rate of Gold Recovery. Rate of gold recovery was monitored 
by AA assay of leach solutions, and was accurately 
determined by fire-assay of the activated carbon three times 
during the tests.

■Approximately 86% of the recoverable gold (82% from the 
oxidized ores, 90% from the sulfide ores) was recovered in 
the first 30 days of leaching. Between days 30 and 60, 8 % 
(sulfide ores) and 14% (oxide ores) of the recoverable gold 
was recovered. An average of 3.6% of the recoverable gold, 
was recovered between the 60th and 90th days of leaching.

TAILINGS SAMPLING

At the end of the tests, the test tailings were dried and 
screened into various size fractions. Each size fraction 
was pulverized, and fire assayed twice. Results 
reported in Figure 4.

are
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At the end of the tests, the test tailings were dried and 
screened into various size fractions. Each size fraction 
was pulverized, and fire assayed twice. Results are 
reported in Figure 4. 
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BUCKET LEACH TESTS
LEACH CONDITIONS & CHEMICAL CONSUMPTION

Initial Effluent Chemical Consumption

Sample Test Rock
Rock Type 
(Oxidized; Initial

lbs Ca(OH)2 
per ton, to

(lbs per short ton) 
(entire test)

Maximum 
ppm Copper

No. No. Size or % Sulfur) PH reach pH 9 NaCN Ca(OH)? Leach Solution
1013A 1174 2 " 9.0 8.3 1.05 4.51 2.48 18

1013A 1173 5/8" 9.0 9.4 6.83 2.99 30

1013A 1166* 5/8" 9.0 9.4 5.29 2.30 15

1013B 1014 2 " Ox 8.9 5.63 4.63 63

1013B 1015 5/8" Ox 8.7 5.17 4.80 60

1013C 1176 2 " 2.7 9.5 4.75 3.08 77

1013C 1175 5/8" 2.7 9.5 4.72 3.40 77

1013C 1167* 5/8" 2.7 9.4 5.49 2.90 79

1013D 1028 2 " Ox 10.0 3.69 1.48 13

1013D 1029 5/8" Ox 9.8 3.59 2.25 14

1013E 1020 2 " 16.6 3.1 6.20 7.49 9.53 33

1013E 1021 5/8" 16.6 4.0 5.46 7.32 8.40 29

1013E 1164* 5/8" 16.6 4.7 3.46 8.39 6.09 22

1013F 1032 2 " 4.5 9.9 5.93 1.65 242

1013F 1033 5/8" 4.5 9.4 5.97 1.27 192

1013F 1165* 5/8" 4.5 10.6 5.89 1.20 225

1013G 1024 2 " Ox 10.3 3.24 1.62 3

1013G 1025 5/8" Ox 9.9 3.22 1.86 5

1013H 1026 2 " Ox 9.8 3.84 2.04 10

1013H 1027 5/8" Ox 9.4 3.29 2.36 10

10131 1030 2 " 11.4 2.3 4.15 8.83 5.86 235

10131 10 31 5/8" 11.4 3.2 3.49 9.73 5.37 333

10131 1180 * 5/8" 11.4 7.9 1.19 7.89 5.19 203

* - Sulfide ores with dolomite added.
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BUCKET LEACH TESTS 

LEACH CONDITIONS & CHEMICAL CONSUMPTION 

Initial Effluent Chemical Consumption 
Roc;k Type lbs Ca(OH)2 (lbs per short ton) Maximum 

Sample Test Rock (Oxidized; Initial per ton, to (entire test) ppm Copper 
No. No. Size or % Sulfur) EH reach 12H 9 NaCN Ca(OH)2_ Leach Solution 

1013A 1174 -2-11 9.0 8.3 1.05 4.51 2.48 18 
1013A 1173 5/8" 9.0 9.4 6.83 2.99 30 
1013A 1166* 5/8" 9.0 9.4 5. 29 2. 30 15 
1013B 1014 2 II Ox 8.9 5.63 4.63 63 
1013B 1015 5/8 11 Ox 8.7 5.17 4.80 60 
1013C 1176 2 II 2.7 9.5 4.75 3.08 77 
1013C 1175 5/8 11 2.7 9.5 4.72 3.40 77 
1013C 1167 111 5/8" 2.7 9.4 5.49 2.90 79 
10130 1028 2 II Ox 10.0 3.69 1.48 13 
10130 1029 5/8 11 Ox 9.8 3.59 2.25 14 
1013E 1020 2 II 16.6 3.1 6.20 7.49 9.53 33 

1013E 1021 5/8 11 16.6 4.0 5.46 7.32 8.40 29 
1013E 1164* 5/8" 16.6 4.7 3.46 8. 39 6. 09 22 

1013F 1032 2 " 4.5 9.9 5.93 1. 65 242 

1013F 1033 5/8" 4.5 9.4 5.97 1.27 192 

l013F 1165 111 5/8" 4.5 10.6 5.89 1.20 225 

1013G 1024 2 II Ox 10.3 3.24 1.62 3 

1013G 1025 5/8 11 Ox 9.9 3.22 1.86 5 

1013H 1026 2 " Ox 9.8 3.84 2. 04 10 

1013H 1027 5/8 11 Ox 9.4 3.29 2. 36 10 

10131 1030 2 II 11.4 · 2. 3 4.15 8.83 5.86 235 

10131 1.031 5/8" 11.4 3.2 3.49 9.73 5.37 333 

10131 1180• 5/8" 11.4 7.9 1.19 7.89 5 .19 203 

* - Sulfide ores with dolomite added. 
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tailings weights and assays

/ Sample Weight in Crams . 
Gold Assays Ounces Per Ton^ '

KCA bulk calc.
SAMPLE

NO.
SAMPLE

NO.
TEST

NO. +1/2" -1/2" +3M
SIZE FRACTION 

-3M +10M -10M +65M -65M +150M -150M
WEIGHTED
AVERAGE

oz Au/ton 
RECOVERED

HEAD
ASSAY

PERCENT
RECOVERY

1013 A K- 2 1176 14,140 
.010/.010

3,510 
. 012/. 010

4,240 
.012/.026

3.410 
.024/.038

610
.032/.036

640
.018/.054

26,550
.015

.005 .020 25.00

1013 A K- 2 1173 1,780 
.014/.014

8,990 
.012/.014

6,920 
.012/.020

4,490 
.032/.028

850 
.040/.030

530
•01S/.01R

23.560
.018

.007 .025 2S.OO

1013 A K- 2
11661 6,060 

.010/.016
5,980 

.010/.010
7.210 

.008/.008
5.260 

.016/.022
780

.025/.028
950

.016/.018
26,240

.017
.006 .023 26.09

1013 B K- 5 10.14 7,110 
.016/.012

4,830 
.012/.020

6,430 
.014/.021

2,670 
.015/.016

659
.020/.019

291
.016/.020

21,990 
.015

.060 .075 80.00

1013 B K- 3 1015 3.840 
.014/.014

5,140 
.022/.024

8,340 
.020/.016

3,510 
.028/.021

330
.020/.018

469
.024/.019

21,629
.019

.060 .079 75.95

1013 C K- 6 1176 1,460 
.003/.005

1,940 
.004/.002

2,780 
.002/.003

2,210 
.004/.003

440
.006/.004

730
.010/.009

22.700
.004

.002 .006 33.33

1013 C K- 6 1175 8,790 
.004/.004

4,500 
.004/.004

3.860 
.004/.002

2,740 
.004/.014

580
.006/.008

690
.004/.010

21,160
.005

.002 .007 28.57

1013 C K- 6
U671

5,870 
.012/.016

5,010 
.004/.046

6,930 
.008/.004

5,300 
.002/.002

740
.006/.018

980
.002/.018

24.830
.009

.003 .012 25.00

1013 D K- 7 1028 14,620 
.004/.005

2,710 
.002/.003

3,490 
.004/.002

2,830 
.004/.007

390
.004/.005

530
.004/.006

24,370
.004

.003 .007 42.86

1013 D K- 7 1029 7,310 
.002/.002

5,980 
.002/.000

5,690 
.002/.002

3,810 
.006/.020

500
.004/.014

660
.002/.002

23,950
.004

.003 .007 42.86

1013 E K-ll 1020 11,062 
.062/.064

2,765 
.056/.052

4,142 
.064/.069

8,181 
.159/.154

1,797 
.176/.217

1,394 
.180/.166

29,341 
. 104

.049 .153 32.03

1013 E K-ll 1021 5,992 
.056/.050

5,530 
.056/.056

5,090 
.044/.048

7,281 
.143/.148

2.470 
.188/.197

1,462 
.152/.145

27,825
.094

.046 .140 32.86

1013 E K-ll 1.1641 3,260 
.042/.064

3,980 
.046/.050

6.260 
038/.032

8,370 
.100/.106

1,380 
.168/.178

1,600 
.138/.144

24,830,
.094“

■ 0532
.147“ 36.05

1013 F K-10 1032 16,120 
.020/.084

3,400 
.016/.016

4,360 
.014/.014

3,930 
.030/.028

540
.042/.040

640
.014/.012

28,990
.020

.006 .026 23.08

1013 F K-10 1033 2,660 
.016/.014

10,320 
.014/.021

7,150 
.014/.014

4,910 
.023/.038

750
.036/.040

979
.012/.024

26.760
.021

.008 .029 27.59

1013 F K-10
11651

5,470 
.014/. 01.1

6,020 
.010/.014

6,530 
.008/. 009

5,170
.016/012

688
.020/.019

1,022 
.006/.013

24,900, 
.015"

2.007* .022" 31.82

101.3 G K- 9 1024 12,820 
.004/.006

3,110 
.004/.004

3,750 
.002/.004

2,940 
.004/.004

1,300 
.008/.007

750
.014/.012

24,670
.005

.013 .018 72.22

1013 G K- 9 1025 3,S10 
.004/.004

7,210 
.006/.004

6,650 
.004/.006

4,540 
.006/.007

620
.010/.009

750
.014/.024

23,380
.005

.015 .020 75.00

1013 H K- S 1026 13,250 
.000/.003

3,540 
.000/.004

4,260 
.000/.004

2,030 
.000/.001

917
.002/.004

453
.002/.002

24,450
.002

.005 .007 71.43

1013 H K- 3 102 7 3,250 
.000/.003

8,770 
.002/.000

7,460 
.002/. 001

3,310 
.002/.001

380
.002/.001

510
.002/.002

23,680
.001

.004 .005 80.00

1013 I K- 3 1030 14,020 
.028/.030

3,370 
.032/.030

5,660 
.030/.032

5,430 
.090/.070

800
.089/.060

1,050 
.034/.032

30,330
.040

.019 .059 32.20

1013 I K- 3 1031 2,840 
.024/.024

8,750 
.032/.028

7,980 
.036/.046

6,010 
.066/.054

850
.066/.060

1,030 
.028/.044

27,510
.041

.018 .059 30.51

1013 I K- 3 11801
2,360 

.022/.020
6,520 

.032/.031
8,040 

.018/.019
6,030 

.042/.038
842

.050./.050
1,303 

.026/.021
25,095,

.036"

0
.016' ?.052' 30.77

Leach tests on sulfide ores with dolomite added.

For tests containing dolomite, the actual tailings weights and assays are shown. 
The Weighted Average Tails Assay, oz Au/Ton Recovered, and Calculated Head are 
adjusted to the original weight of ore (20 Kg).

3- Duplicate fire assays.
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TAILINGS WEIGHTS AND ASSAYS 
Samele WeiBht in Grams 

Gold Assays Ounces Per Toa3· 

KCA BULK CALC. 
SAMPLE SAMPLE TEST SIZE FRACTJON WEIGHTED oz Au/ton HEAD PERCE:-:1 

NO. NO. NO. +1/2" -1/2" +3M -3M +lOM -lOM +6SM -65M +lSOM -lSOM AVEMGE RECOVERflJ ASSAY Rf.COVER'> 

1013 A K- 2 1174 14,140 3,510 1.,240 3,410 610 640 26,550 .005 .020 2:,.00 
.010/.010 . 012/. 010 .012/.026 .024/.038 .032/ .036 .018/ .054 .015 

1013 A K- 2 1173 1,780 8,990 6,920 4,490 850 530 23,560 .007 .025 2S .(10 
.014/ .OH .012/.014 .012/.020 .032/.028 ;'040/. 030 .01S/.OlS .018 

1013 A K- 2 11661 6,060 ;i,980 7,210 5.260 780 950 26,240 .006 .023 26.09 
.010/ .016 .010/ .010 .008/.008 .016/ .022 .025/.028 .016/.018 .017 

1013 B K- 5 1014 7,llO 4,830 6,430 2,670 659 291 21,990 .060 .075 80.00 
.014/ .012 .012/.020 .014/ .021 .Olo/ .016 .020/ .019 .016/.020 .015 

1013 B K- 5 1015 3,840 5,140 8,340 3,510 330 469 21,629 .060 .079 7:,.95 
.014/.014 .022/.024 .020/ .016 .028/ .021 .020/.016 .024/.019 .019 

1013 C K- o 1176 1,460 1,940 2,780 2,210 440 730 22,700 .002 .006 33,33 
.003/.005 .004/.002 .002/.003 .004/.003 .006/.004 .010/.009 .004 

1013 C K- b 1175 8,790 4,500 3,860 2,740 580 690 21,160 .002 .007 2£.57 
.004/.004 .004/.004 .004/ .002 .004/.014 .OOb/.008 .004/ .010 .005 

1013 C K- b 11671 
5,870 5,010 6,930 5,300 740 980 :?_4 ,830 .003 .0!2 25.00 

.012/.016 .004/.046 .008/.004 .002/.002 .006/.018 .002/.018 .009 

1013 D K- 7 ]028 14,420 2,710 3,490 2,830 390 530 24,370 .003 .007 42.86 
.004/.005 .002/.003 .004/.002 .004/.007 .004/.005 .004/.006 .004 

1013 D K- 7 1029 7,310 5,980 5,690 3,810 500 660 23,950 .003 .007 4'!..86 
.002/ .002 .002/.000 .002/.002 .006/ .020 .004/.014 .002/.002 .004 

1013 E K-11 1020 11,062 2,765 4,142 8,181 1,797 1,394 29,341 .Ot.9 .153 32.03 
.062/.064 .056/.052 .064/.069 .159/.154 .176/.217 .180/.166 . 104 

1013 E K-11 1021 5,992 5,530 5,090 7,281 2,470 1,462 27,8~5 .01,6 .140 32.86 
.056/.050 .056/ .05& .044/.048 .143/.148 .!88/.197 .152/ .145 .094 

11641 6,260 
, ? 

101.3 E: l<.-11 3,240 3,980 8,370 1,380 1,600 24,830, .os3· .147- 36.1)5 
.042/ .044 .046/.050 038/.032 .100/.106 .168/.17S .138/.144 .094" 

1013 f' K-10 1032 16,120 3,400 4,360 3,930 540 640 28,990 .006 .026 23.08 
.020/ .084 .016/ .016 .014/ .014 ,030/ .028 .042/.040 .011,/ .012 .020 

1013 F K-10 1033 2,660 10,320 7,150 4,,910 750 979 26,760 .008 .029 27.59 
.016/.014 .014/ .021 .014/.014 . 028/. 038 .036/.040 .01 '!./ .024 .0·21 

1013 K-10 1165
1 .007 2 1 

F 5,470 6,020 6,530 5,170 688 1,022 24,900? .022- 31.8:!. 
.014/.011 .010/ .014 .008/.009 .016/012 .020/.019 .006/.013 . 01;· 

101.3 G K- 9 1024 12,820 3,110 3,750 2,940 1,300 750 24,670 .013 .018 72.22 
.004/.006 .004/.004 .002/.004 .004/.004 .008/.007 .014/.012 .005 

1013 G K- 9 1025 3,610 7,210 6,650 4,540 620 750 23,580 .015 .020 75.()0 
.004/.004 .004/.004 .004/.006 .006/.007 .010/.009 .014/ .024 .005 

1013 H K- 6 !026 13,250 3,540 4,260 2,030 917 453 2,~ ,450 .005 .007 71. ~ 3 
.000/.003 .000/.004 .000/.004 .000/ .001 .002/.004 .002/ .002 .002 

l013 H K- 8 1027 3,250 s, 770 7,460 3,3!0 380 510 23,680 .004 .005 80.00 
.000/.003 .002/.000 .002/.001 .002/.001 .002/.001 .002/. 002 .001 

1013 I K- 3 1030 14,020 3,370 5,660 5,1.30 800 1;050 30,330 .019 .OS9 32. 20 
.028/ .030 .032/ .030 .030/ .032 .090/.070 .089/.060 .034/ .032 .040 

1013 1 K- 3 1031 2,840 8,750 7,980 6,010 850 1,080 27,510 .018 .059 30.51 
.024/.024 .032/ .028 .036/.046 .066/ .064 .066/.060 .026/ .044 .041 

1013 I 3 11801 ? ? 
K- 2,360 6,520 8,040 6,030 842 1,303 25,095, .016- .os2· 30. 77 

.022/ .020 .032/ .031 .018/.019 .042/.038 .05Q/.050 .026/ .021 .036-

1- Leach tests on sulfide ores with dolomite added. 

2- For tests containing dolomite, the actual tailings weights and ·;tssavs are shot.rn. 

The Weighted Average Tails Assay, oz Au/Ton Recovered, and Calculated Head are 
adjusted to the original weight of ore (20 Kg). 

3- Duplicate fire assays. 



M
E

T
A

L
L

U
R

G
IC

A
L

 BA
L

A
N

C
E

 (AS
SA

Y
 CO

R
R

E
L

A
T

IO
N

)

Uilu n,dge j.:? 82 e. - 19ou Bui* samyies
29 October, 1982 - page 16

o o <r <t

>-<
oo
CO

<c

□<c
LU
dc

o
_j

c
o

o
UJ
DC

>-<c
oo
CO

c

CLOSE CORRELATION, ± 75 %

FIGURE 5. 1980 GILT EDGE BULK SAMPLES

BUCKET TESTS ON 2-INCH ROCK 

METALLURGICAL BALANCES

~ilL cdg~ ~,82~ - 19ou Bul~ ~am~~es 
29 October, 1982 - page 16 

- CLOSE CORRELATION,± 75 % 

0 - MODERATE CORRELATION 

- ESSENTIALLY NO CORRELATION 
+ 20 

< ± 50 % 

© ASSAY CORRELATION WITHIN± 0.005 oz Au/ton 
C) C) 
<( <( 
w w + 40 - ::c :c 

z: EB 0 >-...... <( u 
I- V, ...J 
<( V, <( 

+ 60 ...J <( u 
w 
0:: 
0:: 
0 u 

+ 80 
>-
<( EB V, 
V, 

A B C <( 

l 00 -
w E9 D E F G H I u 
z 
<( 

-80 ...J 
<( 
co 
...J 
<( 

-60 u 
l!> 
0:: C) C) 
:::, <( <( 
...J w w 

-40 ...J ::c ::c 
<( 
I- • >-
w u <( 
::E: ...J V, 

<( V, 
u <( -20 

0 

FIGURE 5. 1980 GILT EDGE BULK SAMPLES 
BUCKET TESTS ON 2-INCH ROCK 

METALLURGICAL BALANCES 



M
E
T
A
L
L
U
R
G
I
C
A
L
 
B
A
L
A
N
C
E
 
(
A
S
S
A
Y
 
C
O
R
R
E
L
A
T
I
O
N
)

bilt bdae iy82L - 19bu BuIk. saiiuaes
29 October, 1982 - page 17

Q<
UJ

a
<cUJ

>-C
</1
</1

<=£ C
o

o r

+ 20

CLOSE CORRELATION, ± 75 %

MODERATE CORRELATION

ESSENTIALLY NO CORRELATION < ± 50 %

ASSAY CORRELATION WITHIN ± 0.005 oz Au/ton

+ 40

©
+ 60

+ 80

100

-80

© rr\
■si A* C_ _ _ !_ _ _ _ _ _ _ m

£

3

I 8
€ } I

1 F* 1

63

! 81
A ® 6 i 1 C* D E E* F fi G H I

1 ©

I*

©

©

o o 
< <:

o
_i

■=£
O

>-<
1/1
i/I

<

-60

-40

-20

0

* SULFIDE ORES WITH DOLOMITE ADDED

FIGURE 6- 1980 GILT EDGE BULK SAMPLES

BUCKET TESTS ON 5/8-INCH ROCK 

METALLURGICAL BALANCES

z 
0 -I-

Gilt t.dge 1':J82b - l9bu 8ulK :::,a1111,1es 
29 October, 1982 - page 17 

- CLOSE CORRELATION,± 75 % 

0 
• MODERATE CORRELATION 

• ESSENTIALLY NO CORRELATION < ± 50 % 

+ 20 (:B ASSAY CORRELATION WITHIN± 0.005 oz Au/ton 

Cl Cl 
cl: cl: 
w w + 40 ::c :::r:: 
>-
cl: u 

cl:- V') _J 
_J V') cl: 
w cl: u 
~ 
~ 
0 
u 
>-
cl: 
V') 
V') 

cl: 

w 
u 
z 
cl: 
_J 

cl: 
0:::: 

_J 
c:( 
u -l!) 
~ Cl Cl 
:::) cl: cl: 
_J w w 
_J :::r:: :::r:: 
c:( 
I- • >-
w u cl: 
L _J V') 

cl: V') 

u cl: 

+ 60 

+80 

100 

-80 

-60 

-40 

-20 

0 

C* D E E* F G H I EB 
·EB 

* SULFIDE ORES WITH DOLOMITE ADDED 

FIGURE 6. 1980 GILT EDGE BULK SAMPLES 
BUCKET TESTS ON 5/8-INCH ROCK 

METALLURGICAL BALANCES 



Gilt Edge 1982E - 1980 Bulk Samples
29 October, 1982 - page 18

METALLURGICAL BALANCE

Figures 5 and 6 present bar graphs showing the correlation 
between the head sample fire assays, and the calculated head 
assays, for the 23 bucket tests. The correlation was 
unusually good, especially considering the low gold content 
of several of the samples. The average head sample fire 
assay was 0.037 ounces gold per ton, and the calculated head 
assay was 0.043. Eliminating one very high grade sample, 
the averages were 0.026 (fire assay) and 0.028 (calculated).
The good correlation indicates that test sampling and 

assaying procedures were valid.

Submitted by,

Daniel W. Kappes
Kappes, Cassiday & Associates
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REPORT 1982 D

GILT EDGE 40 FOOT COLUMN TESTS

CONCLUSIONS

Four cyanide leach tests were run on samples of Gilt Edge ores in 
columns 40 feet high and 4 feet in diameter. Each column held 
nearly 25 tons of ore. The function of the tests was to provide 
scaleup data from the extensive series of small bucket leach tests 
which have been run on the ores.

Figures 1 and 2 present graphs showing gold recovery versus time. 
The graphs demonstrate an average recovery from oxidized ores 
on tall columns of 74 percent, and they show essentially the same 

gold recovery in tall columns as in small bucket tests. Most 
other test parameters, except for the rate of gold recovery, were 
the same in the tall column tests as in the small bucket tests.

The results provide two significant findings:

1. Small bucket leach tests can be used to accurately pre
dict recovery in tall column tests.

2. There are no chemical problems with leaching Gilt Edge 
ores in 40-foot high heaps. This favorably affects 

heap leach economics for two reasons:
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A. High rainfall and short summer season at Gilt Edge 
provide less than ideal conditions for leaching. 
Measures to permit "partially" enclosed year-round 
leaching would solve the problems, but add to costs. 
These costs decrease as heaps get higher. Partially 
enclosed 40-foot high heaps at Gilt Edge will show 
roughly the same operating costs as open 20-foot 
high heaps in central Nevada.

B. The ability to construct 40-foot high heaps means, 
that adequate area for heap leaching is probably 
available on land already controlled by the company. 
Furthermore, the land requirements for heap leaching 
will be roughly the same as those for building a 
conventional mill and tailings pond.

SUMMARY OF TEST RESULTS

For tests one, two and three, rigorous sampling of the test tailings 
has been performed, and thus, leach behavior is accurately known. A 
total of 22 laboratory bucket leach tests have been run on the sam
ples, and these results are tabulated at the beginning of the Appendix.

The recovery from the tall columns one, two and three, averaged 74 
percent of contained gold, whereas the recovery in corresponding 
small bucket leach tests (50 lbs ore each) averaged 73 percent. Re
covery curves which show this data are presented in Figures 1 and 2.

In all cases, recovery from the tall columns was slower than it was 
from the small buckets. In 30 days of leaching, average recovery 
from the bucket tests was 61 percent, whereas 63 days of leaching 
were required to achieve the same recovery in the tall columns. This 
time delay, of 2:1 or 3:1 in rate of recovery, has been noted else
where in published papers by Kappes, and by Paul Chamberlain of 
Occidental, as it applies between bucket tests and large field heap 
leach tests. Appearance of an identical response in these tests, 
suggests that. the tall columns may be good models for high field 
heaps.
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Precious metal recovered from the four columns averaged 40.8 
percent gold, 59.2 percent silver. This compares with an 
average for the nine bucket tests of 55.3 percent gold, 44.7 
percent silver. Chemical consumption in the four columns 
averaged 1.6 pounds sodium cyanide and 0.5 pounds hydrated 

lime per ton of ore.

Since the tall columns yielded the predicted recovery, there 
are apparently no chemical barriers to building production heap 
leaches 40 feet high at Gilt Edge. The determination that 40 
foot heaps are possible means, that 10,000,000 tons of Gilt Edge 
ore could be leached within an area of 150 acres. This is approxi
mately the same land area that would be required for a conventional 
mill and tailings pond for the same production level. Thus, land 
area requirements will not be a significant factor in selection 
of processing alternatives at Gilt Edge.

The fourth leach column was loaded with 20 tons of a high-sulfide 
(approximately 25 percent pyrite) ore from the King Tunnel, Dakota 
Maid Zone. As the ore was loaded into the column, it was bedded 
with enough limestone to neutralize all the contained pyrite.
In production heap leaches, this procedure would prevent the long
term danger of acid mine drainage from the heaps. Since the Gilt 
Edge ore averages only 3 percent pyrite, the cost of adding the 
limestone would add only about $0.30 per ton to the production 

costs.

Estimated response from 70 days leaching of this column is presented 
in Figure 2. Apparent recovery of gold has exceeded the recovery 
from the same material in small bucket leach tests. This effect 
is thought to be due to sampling errors (the ore in the bucket 
test is lower grade than the actual column), rather than to differ

ences in behavior.

Cyanide leaching of the high sulfide ore in column 4 was terminated 
in mid-1981. The test will be maintained indefinitely in the column, 
and water will be added to the top of the column to approximate 
normal rainfall. Drainage from the column will be continuously 
checked to determine cyanide, gold, and heavy metals content, and pH.
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mill and tailings pond for the same production level. Thus, land 
area requirements will not be a significant factor in selection 

. of processing alternatives at Gilt Edge. 

The fourth leach column was loaded with 20 tons of a high-sulfide 
(approximately 25 percent pyrite) ore from the King Tunnel, Dakota 
Maid Zone. As the ore was loaded into the column, it was bedded 
with enough limestone to neutralize all the contained pyrite. 
In production heap leaches, this procedure would prevent the long
term danger of acid mine drainage from the heaps. Since the Gilt 
Edge ore averages only 3 percent pyrite, the cost of adding the 
limestone would add only about $0.30 per ton to the production 
costs. 

Estimated response from 70 days leaching of this column is presented 
in Figure 2. Apparent recovery of gold has exceeded the recovery 
from the same material in small bucket leach tests. This effect 
is thought to be due to sampling errors (the ore in the bucket 
test is lower grade than the actual column), rather than to differ
ences in behavior. 

Cyanide leaching of the high sulfide ore in column 4 was terminated 
in mid-1981. The test will be maintained indefinitely in the column, 
and water will be added to the top of the column to approximate 
normal rainfall. Drainage from the column will be continuously 
checked to determine cyanide, gold, and heavy metals content, and pH. 
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SUMMARY OF TEST DETAILS

Size of Ore in Tests. Columns one through three contained oxidized 
ores. Columns one and two were composite underground samples from 
the Rattlesnake Tunnel, Sunday Zone. Column three contained a sam
ple of ore from the face of a new tunnel, approximately 80 feet 
below the surface, in the northern end of the Dakota Maid Zone.
All three of the columns were loaded with "mine run" sized ore, 
essentially a well-blasted material taken from the underground 
drifts (a small percentage of the sample consisted of rocks larger 
than 12-inches diameter; these were removed manually while the 
columns were being loaded).

As noted, the fourth column was loaded with high-pyrite ore from 
the King Tunnel. The ore for this test was crushed to 1-1/2 inches 
and was mixed with 1/2-inch crushed limestone equal to 25 percent 

of the ore weight.

Test Histories. A brief summary of the individual column test 
histories is presented below.

Column 1 contained a composite Rattlesnake Tunnel oxidized ore sample. 
The leach solutions exiting the columns were marginally acidic (pH 5) 
for the first 30 days of the test. Small amounts of total cyanide 
were measureable after the sixth day, but free cyanide was not de- 
tectible until the thirtieth day. The total chemical consumption 
in the test was 1.51 pounds NaCN, and 0.65 pounds CaCOH)™ per ton 
of ore, and 40 percent of this occurred in the first 30 days. In 
spite of the low pH, gold recovery began fairly early, and 50 per
cent of the total recovered gold (33 percent of contained gold) was 

recovered in the first 41 days leaching. The leach solutions con
tained only moderate amounts of copper (they peaked at 75 ppm).

Column 2 contained a second composite of Rattlesnake Tunnel oxidi
zed ore. The two composites had been selected primarily by color 

and location: column one contained ore colored red-brown by iron 
oxides from directly beneath the Sunday Pit; whereas column two 
contained ore colored by yellow-brown iron oxides from the western 
end of the ore zone. The leach solutions exiting column 2 were
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alkaline on day one, but measureable free cyanide was not detected 
until day 16. The total chemical consumption was 1.08 pounds 
NaCN and 0.48 pounds Ca(0H)2 per ton of ore. Copper levels in 
solution were low, peaking at 120 ppm.

Column 3 contained oxide ore from the north end of the Dakota 
Maid Zone. Initial solutions from this column were alkaline and 
contained measureable cyanide. Chemical consumption in the test 
totalled 2.8 pounds NaCN and 0.63 pounds CaCOlOj per ton of ore. 
Copper levels in solution peaked at the relatively high level of 
250 ppm. The recovery curve for this test (Figure 2) is almost 
an exact duplicate of the recovery curve for column one.

Column 4 contained high-sulfide ore from the King Tunnel. In small 
laboratory bucket leach tests the ore showed identical recoveries 
whether or not the ore was bedded with limestone, however, the ores 
without limestone had effluent solutions which were significantly 
acidic. The tall column test contained limestone, and the behavior 
of this column was similar to the small bucket test with limestone. 
Initial solutions exiting the column were alkaline, and measureable 
free cyanide appeared on day 9. Total chemical consumption was 
very low - 0.77 pounds NaCN and 0.33 pounds CaCOH^ per ton of ore. 
Copper levels in solution peaked at the relatively nigh level of 
200 ppm.

The remainder of this report presents details of test construction, 
operation, and performance. A list of important test details and 
the pages on which they are discussed, is provided in the Table of 
Contents.
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COLUMN DESIGN AND CONSTRUCTION

Figure 3 presents a photograph of the columns part way through 
construction. The columns were built from six foot sections of 
concrete sewer pipe, stacked atop one another.

The columns rest on a 6-inch thick, 16-foot square, reinforced 
concrete floor slab. The slab was poured on naturally-compacted, 
undisturbed gravel sediment.

FIGURE 3. Photograph showing partially erected columns 
and ore bucket used to load 25 tons of ore into each 
column. The 40-foot columns were erected in segments. 
The ore bucket, shown in the foreground, and a second 
one with a bottom-dump gate, were used to load ore into 
the columns, however, it was spread manually to avoid 

segregation.
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The bottom segment of pipe for each of the four columns was speci
fically cast with an integral end (bottom), and was set directly 
on the floor slab. The inside of this segment was painted with 
waterproof concrete paint, then two coats of waterproof epoxy 
paint. Each of the upper sections was painted internally with 
waterproof concrete paint.

Figure 5 shows the crane that was used to construct the columns.
To facilitate lifting the pipe into place, steel lifting inserts 
were cast into the inside walls of the columns. Cable slings 
were bolted to the inserts, and the sections were lifted into 
place. All four sections on adjacent columns were erected simul
taneously. During installation, small steel shims were inserted 
to make the columns vertical. Then the "packerhead culvert" 

construction joint was sealed with silicone sealant.

After the column segments were firmly seated, wood 4 x 6's (visible 
in Figures 3 and 4) were inserted in the central gap between columns. 
The columns were compressed tightly against the wood, using 3/16 
galvanized cable looped around the columns and tensioned with a 
turnbuckle. The four columns were thus keyed together by friction 
to provide a structural monolith approximately 10 by 10 feet at 
the base, and forty feet high.

It is important to note that the columns were designed as a temporary 
industrial structure. Normal design factors such as functional and 
weather-caused static and dynamic loading, were taken into account 
in the design. The design did not adhere to building codes, however. 
Integrity of the structure requires periodic examination of the 
foundation, measurement of the verticality, and re-tensioning of the 
cables. The structure remained competent and stable, with no changes 
from its construction in December, 1980, through May, 1982.

During initial construction, columns one, two and three were loaded 
with ore as the columns were built (as soon as each group of four 
pipe sections was in place), using a bottom-dump ore bucket lifted 

by the crane. The fourth column was loaded the same way, but 
loading of the entire 40 foot height took place after erection was 

completed.
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FIGURE 5. Photograph showing 40- 
foot leach columns during erection. 
The column segments were lifted 
into place using a rented hydraulic 

crane, then leveled, and sealed. 
Lifting was facilitated by lift
ing lugs, which were specially 
cast into the interior column walls.

FIGURE 4. Photograph of the 
interior of the finished col
umn building. The four col
umns were structurally tied 
together by tensioning them 
with cables against wood 
spacers. The column building 
consisted of reinforced, pre
fabricated panels, which were 
structurally supported by the 
leach columns.
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Since leaching was scheduled to take place throughout the winter, 
the columns were enclosed in a 16 foot square, five story high, 
building (Figure 6). The building was purchased as a panel-system 
building, and erected by project personnel. The building is 
structurally supported by the leach columns. Wood support struts 
can be seen in Figure 4.

Total cost to purchase and erect the column systems and building 
was approximately $55,000.00.

FIGURE 6. Exterior photograph of finished column building. 
The columns were enclosed so that leaching could continue 
during the winter of 1980-81. The leach equipment included 
two 55-gallon solution storage vessels, which were housed, 
along with a small laboratory, in a ground-floor "wing" 
visible in the photo above. The building was heated with 

two propane fired furnaces.
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ORE SELECTION AND SAMPLING PROCEDURES

The location of all the sampling sites for the four column tests 
is shown on the map in Figure 7.

For columns one and two, five 15-ton bulk samples were taken from 
the Rattlesnake Tunnel during the 1980 summer field season. These 
five samples were taken at the same locations as the 1979 one-ton 
bulk samples, numbers 4, 5, 8, 9 and 14. At each sample location, 
the drift was slabbed away to yield a flat surface and the rock 
disposed of in one of the side drifts. A 7 x 7 x 6 foot section 
was then drilled and blasted. The rock was mucked out with a 
Melroe bucket loader with a one-fifth yard bucket, and stored on 
covered wood platforms outside the entrance to the Rattlesnake 
Tunnel. The rock at the sample site for column one was stained 
predominantly red-brown with iron oxides. The location of this 
sample was near the central ore "pipe", a zone of former high sul
fides, directly beneath the Sunday Pit. The rock for column two 
was taken from a less intensely mineralized area on the western edge 
of the Sunday Zone, and was colored predominantly yellow-brown.

In addition to the five 15-ton bulk samples from the Rattlesnake 
Tunnel, two 25-ton bulk samples were taken, one from the King 
Tunnel (for column four) and one from the face of a new, 120 foot 
long..sampliiig adit, called the Laron Tunnel (for column three).

SAMPLE PREPARATION

The five 15-ton bulk samples from the Rattlesnake Tunnel and the 
25-ton bulk sample from the Laron Tunnel, were used without any 
additional crushing. During the loading of the columns, rocks 
larger than 12-inches were removed by hand from these samples.

The 25-ton bulk sample from the King Tunnel was crushed to 1-1/2 

inches through a jaw crusher before loading into the column.
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COLUMN LOADING

The five 15-ton bulk samples from the Rattlesnake Tunnel were used 
to make two composite samples for columns 1 and 2. Samples 4 and 
5 were used for the column 1 composite, while samples 8, 9 and 14 
were used to make the column 2 composite. The procedure used was 
to take alternating one-third yard endloader bucket loads from the 
15-ton stockpiles, removing pieces of rock larger than 12-inches, 
and then loading them into a one-half yard ore bucket. The ore 
bucket was hoisted by crane, lowered into the column, then dumped. 
Since the columns were loaded in 4-foot sections, it was fairly 
easy for the bucket operator to manually position the dump site 
so that the ore was distributed evenly in the columns.

Column 3 was loaded with the 25-ton bulk sample from the Laron 
Tunnel, in an identical fashion.Column 4 was loaded with the bulk 
sulfide ore sample from the King Tunnel, with 25 percent by weight 
limestone (crushed to 1/2-inch) added. The ore and limestone were 
mixed, one bucket load at a time, and then placed into the column.

COLUMN LEACH TEST APPARATUS

The flowsheet of the system used for the 40 foot column leach tests 
is shown in Figure 8.

In the apparatus shown in Figure 8, the 40 foot column was filled 
with the rock to be leached.

Alkaline cyanide solution was continuously pumped from two 55-gallon 
drums through a carbon column and then distributed onto the rock 
through a set of glass capillary drip tubes. Flowrate of solutions 
was controlled by a variable speed drive on the pump, at approxi
mately 288 liters per 24 hours (3.2 gallons per hour), or 0.0042 gpm 
per square foot of heap top surface.
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mately 288 liters per 24 hours (3.2 gallons per hour), or 0.0042 gpm 
per square foot of heap top surface. 

I ! 
• I 

I 



Gilt Edge Report 1982 D
2 August, 1982

FIGURE 8. SCHEMATIC DRAWING OF COLUMN LEACH TEST APPARATUS
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FIGURE 8. SCHEMATIC DRAWING OF COLUMN LEACH TEST APPARATUS 
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The pumps and carbon columns presented schematically in Figure 8 
can be seen in the photograph in Figure 9. The pumps are the 
cylindrical objects sitting in plastic pans on the wood platform 
next to the concrete leach columns. These are peristaltic posi
tive displacement pumps, which are capable of moving solution, at 
very low flowrates, against high pressure or vacuum heads. The 
four white cylinders hanging above the pumps are the carbon 
columns, one for each leach system. Solution is pumped upward 
from the solution reservoirs located at ground level (two inter
connected 55 gallon drums), through the carbon columns, then 
through clear plastic tubing to white PVC pipes. The pipes extend 
upwards to the tops of the leach columns where the gold-free solu
tion is recycled onto the ore.

Each of the pumps contains two pump heads. The second pump head 
is slightly larger than the one described above; it is used to 
pump solution plus air out of the base of the leach columns and 
into the 55 gallon drums. The slightly higher flowrate of this 
pump assures that the column is continuously drained, which simu

lates the heap leach process.

Figure 10 is a photograph taken from ground level showing the loca
tion of the pumps and carbon columns on a raised platform about 
12 feet above ground level. The view is partially inside, and 
partially outside the column building. The building can be seen 
rising another 30 feet or so above the elevation of the pump plat

form.

At the top of the building the four 3/4-inch PVC pipes connect to 
clear plastic tubing. As the photos in Figures 11 and 12 demonstrate, 
the clear tubing is drilled with a series of holes into which drip 
tubes are inserted. At normal flowrates (3.2 gallons per hour), 
each of the 40 tubes is dripping about 50 drops per minute of leach 
solution onto the top of the rock in the column. In Figure 11, 
column 4, which is loaded with the unoxidized, high-pyrite ore, is 
in the foreground. The other three columns contain oxidized ore.
For the oxidized ore columns, the ore settled up to 3 feet once it 
became saturated with leach solution. This effect will be seen by 
comparing the level of ore in column one before leaching (Figure 12), 

and during leaching (Figure 11).
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The pumps and carbon columns presented schematically in Figure 8 
can be seen in the photograph in Figure 9. The pumps are the 
cylindrical objects sitting in plastic pans on the wood platform 
next to the concrete leach columns. These are peristaltic posi
tive displacement pumps, which are capable of moving solution, at 
very low flowrates, against high pressure or vacuum heads. The 
four white cylinders hanging above the pumps are the carbon 
columns, one for each leach system. Solution is pumped upward 
from the solution reservoirs located at ground level (two inter
connected 55 gallon drums), through the carbon columns, then 
through clear plastic tubing to white PVC pipes. The pipes extend 
upwards to the tops of the leach columns where the gold-free solu
tion is recycled onto the ore. 

Each. of the pumps contains two pump heads. The second pump head 
is slightly larger than the one described above; it is used to 
pump solution plus air out of the base of the leach columns and 
into the 55 gallon drums. The slightly higher flowrate of this 
pump assures that the column is continuously drained, which simu
lates the heap leach process. 

Figure 10 is a photograph taken from ground level showing the loca
tion of the pumps and carbon columns on a raised platform about 
12 feet above ground level. The view is partially inside, and 
partially outside the column building. The building can be seen 
rising another 30 feet or so above the elevation of the pump plat
form. 

At the top of the building the four 3/4-inch PVC pipes connect to 
clear plastic tubing. As the photos in Figures 11 and 12 demonstrate, 
the clear tubing is drilled with a series of holes into which drip 
tubes are inserted. At normal flowrates (3.2 gallons per hour), 
each of the 40 tubes is dripping about 50 drops per minute of leach 
solution onto the top of the rock in the column. In Figure 11, 
column 4, which is loaded with the unoxidized, high-pyrite ore, is 
in the foreground. The other three columns contain oxidized ore. 
For the oxidized ore columns, the ore settled up to 3 feet once it 
became saturated with leach solution. This effect will be seen by 
comparing the level of ore in column one before leaching (Figure 12), 
and during leaching (Figure 11). 
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FIGURE 9. Photograph of the pumps and carbon adsorption 
vessels on the side of the leach columns. Two-headed 
peristaltic pumps, visible in the plastic trays at the 
bottom of the photo, pump solution by squeezing it through 
plastic tubing. One head pumps solution plus air from the 

base of the column at a slightly faster rate than the other 
head pumps solution through the carbon adsorption vessels, 
then 30-feet up to the distribution piping on the top of 

the leach columns.

The large white pipes are the carbon adsorption vessels. 
Carbon was removed and replaced up to four times during 

the leach period.
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FIGURE 9 . Photograph of the pumps and carbon adsorption 

vessels on the side of the leach columns. Two-headed 
peristaltic pumps, visible in the plastic trays at the 

bottom of the photo, pump solution by squeezing it through 

plastic tubing. One head pumps solution plus air from the 

base of the column at a slightly faster rate than the other 

head pumps solution through the carbon adsorption vessels, 

then 30-feet up to the distribution piping on the top of 

the leach columns . 

The large white pipes are the carbon adsorption vessels. 

Carbon was removed and replaced up to four times during 

the leach period. 
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FIGURE 10. Photograph showing exterior-interior view of 
the column building. The carbon adsorption vessels and 
pumps shown in Figure 9, are located on a raised platform 
about 12 feet above the base of the leach columns. Total 

building height is about 50 feet.
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FIGURE 10. Photograph showing exterior-interior view of 
the column building. The carbon adsorption vessels and 
pumps sho\lll in Figure 9, are located on a raised platform 
about 12 feet above the base of the leach columns. Total 
building height is about 50 feet. 
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FIGURE 11. Photograph of the distribution systems for leach 
solution on the top of the columns. Column 4, containing 
the sulfide ore mixed with limestone, is in the foreground. 
Columns one, two, and three have been under leach for several 
days, and the ore has settled up to three feet.
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FIGURE 11. Photograph of the distribution systems for leach 
solution on the top of the columns. Column 4, containing 
the sulfide ore mixed with limestone, is in the foreground. 
Columns one, two, and three have been under leach for several 
days, and the ore has settled up to three feet. 
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FIGURE 12. Photograph of column one before leaching has be
gun. All columns were loaded with 40-feet of ore, to with
in 6-inches of the tops of the columns. Solution was evenly 
distributed onto the ore through small glass capillary drip 
tubes.
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FIGURE 12. Photograph of column one before leaching has be
gun. All columns were loaded with 40-feet of ore, to with
in 6-inches of the tops of the columns. Solution was evenly 
distributed onto the ore through small glass capil l ary drip 
tubes. 
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Solutions in the 55 gallon drums were checked every 24 hours for 
for cyanide and lime content. Reagents were added as necessary 
to maintain "target" levels. Solutions were also analyzed daily, 
using AA methods, for Au, Ag and Cu to monitor the progress of 
the leach.

The charge of activated carbon was removed and replaced four times 
during the tests on columns one and three, three times on column 
two, and twice on column four. The carbon was assayed to determine 

the amount of gold and silver leached from the ore.

TEST HISTORIES

Rate of Gold Recovery. Gold levels in solution are shown graphically 
in Figures 13 and 14. The general shape of the recovery curve was 
the same for all four tests, and peak gold levels in solution were 
about the same for all tests, reaching 1.5 to 2.5 times the average 
concentration in the ore. (Solution gold levels peaked at 3.9 - 4.8 
ppm, whereas ore contained 1.2 - 2.5 ppm gold.)

Figure 15 presents a tabulation of gold recovered onto carbon during 
various leach periods for the tall columns and the small bucket leach 
tests on the same ore samples. The gold recoveries tabulated there 
are presented graphically, versus leach time, in Figures 1 and 2.

Silver Recovery. Figure 15 also presents data showing levels of 
silver recovery. In the four tall column tests, an average of 1.5 
ounces silver was recovered for each ounce of gold (bullion fineness 
was 408, or 40.8 percent gold, 59.2 percent silver). In the small 
bucket tests, recovery was approximately 1:1 (gold fineness 534). 
Individual samples show considerable variability.

Chemical Consumption. Consumption of sodium cyanide and of lime 
for the various leach periods is also tabulated in Figure 15. Chem
ical levels in solution are discussed in the following paragraphs.
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Solutions in the 55 gallon drums were checked every 24 hours for 
for cyanide and lime content. Reagents were added as necessary 
to maintain "target" levels. Solutions were also analyzed daily, 
using AA methods, for Au, Ag and Cu to monitor the progress of 
the leach. 

The charge of activated carbon was removed and replaced four times 
during the tests on columns one and three, three times on column 
two, and twice on column four. The carbon was assayed to determine 
the amount of gold and silver leached from the ore. 

TEST HISTORIES 

Rate of Gold Recovery. Gold levels in solution are shown graphically 
in Figures 13 and 14. The general shape of the recovery curve was 
the same for all four tests, and peak gold levels in solution were 
about the same for all tests, reaching 1.5 to 2.5 times the average 
concentration in the ore. (Solution gold levels peaked at 3.9 - 4.8 
ppm, whereas ore contained 1.2 - 2.5 ppm gold.) 

Figure 15 presents a tabulation of gold recovered onto carbon during 
various leach periods for the tall columns and the small bucket leach 
tests on the same ore samples. The gold recoveries tabulated there 
are presented graphically, versus leach time, in Figures 1 and 2. 

Silver Recovery. Figure 15 also presents data showing levels of 
silver recovery. In the four tall column tests, an average of 1.5 
ounces silver was recovered for each ounce of gold (bullion fineness 
was 408, or 40.8 percent gold, 59.2 percent silver). In the small 
bucket tests, recovery was approximately 1:1 (gold fineness 534). 
Individual samples show considerable variability. 

Chemical Consumption. Consumption of sodium cyanide and of lime 
for the various leach periods is also tabulated in Figure 15. Chem
ical levels in solution are discussed in the following paragraphs. 
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Startup of Tests. The initial solution for all tests contained
1.0 grams NaCN per liter and 0.5 grams Ca(0H)2 per liter. Initial 
solutions exiting the tests varied and are discussed separately 

for each column.

Column No. 1. Initial solutions exiting the column were acidic 
(pH A.3) and contained no cyanide. Significant amounts of measure 
able "total" cyanide occurred the sixth day, but free cyanide did 
not occur till the pH became alkaline (pH >7.0) on day 30 after 

the addition of 0.26 pounds per ton lime.

In spite of the low initial pH, gold recovery began fairly early, 
and 33 percent of contained gold (50 percent recovered gold), was 
recovered onto the carbon column by day 41.

The column was leached steadily for 110 days. After day 110, the 
column remained dormant for 70 days, then it was restarted and 
leached for an additional 22 days. During this final leaching per 
iod, an additional 4 percent of contained gold (6 percent of re

coverable gold), was recovered onto the carbon.

Fineness of recovered metal (parts gold per thousand parts gold 
plus silver) was 529.

Chemical consumption was 1.73 pounds per ton NaCN and 0.66 pounds 

per ton lime, with 41 percent of the chemicals consumed in the 

first 41 days.

Column No. 2. Initial solutions from column 2 were alkaline. 
Measureable cyanide in solutions did not become significant until 

day 16.

The rate of gold recovery was good, with 73 percent of contained 
gold (86 percent of recoverable gold) recovered by day 41 onto the 

carbon.

Fineness of recovered metal was 358.

Chemical consumption was 1.08 pounds per ton NaCN and 0.49 pounds 

per ton lime, with 57 percent of the chemicals being consumed by 

day 41.
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Startup of Tests. The initial solution for all tests contained 
1.0 grams NaCN per liter and 0.5 grams Ca(OH) 2 per liter. Initial 
solutions exiting the tests varied and are discussed separately 
for each column. 

Column No. 1. Initial solutions exiting the column were acidic 
(pH 4.3) and contained no cyanide. Significant amounts of measure
able "total" cyanide occurred the sixth day, but free cyanide did 
not occur till the pH became alkaline (pH> 7.0) on day 30 after 
the addition of 0.26 pounds per ton lime. 

In spite of the low initial pH, gold recovery began fairly early, 
and 33 percent of contained gold (SO percent recovered gold), was 
recovered onto the carbon column by day 41. 

The column was leached steadily for 110 days. After day 110, the 
column remained dormant for 70 days, then it was restarted and 
leached for an additional 22 days. During this final leaching per
iod, an additional 4 percent of contained gold (6 percent of re
coverable gold), was recovered onto the carbon. 

Fineness of recovered metal (parts gold per thousand parts gold 
plus silver) was 529. 

Chemical consumption was 1.73 pounds per ton NaCN and 0.66 pounds 
per ton lime, with 41 percent of the chemicals consumed in the 
first 41 days. 

Column No. 2. Initial solutions from column 2 were alkaline. 
Measureable cyanide in solutions did not become significant until 
day 16. 

The rate of gold recovery was good, with 73 percent of contained 
gold (86 percent of recoverable gold) recovered by day 41 onto the 
carbon. 

Fineness of recovered metal was 358. 

Chemical consumption was 1.08 pounds per ton NaCN and 0.49 pounds 
per ton lime, with 57 percent of the chemicals being consumed by 
day 41. 
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Column No. 3. Initial solutions from column 3 were alkaline and 
contained measureable cyanide. Copper in solution rose sharply 
from 0.5 ppm on day 7 to 108 ppm by day 9. By the end of the 
test, copper in solutions had gradually risen to 250 ppm, which 
was the highest level achieved in any of the tests.

Even though measureable cyanide occurred early, the rate of gold 
recovery was similar to the slow rate achieved in column 1, which 
had remained acidic for several days.

By day 41, 38 percent of contained gold (54 percent of recoverable 
gold) was recovered onto the carbon. The low gold recoveries early 
in the test were probably a function of the high copper content of 
the leach solutions, which serves to "complex" available cyanide 
and prevent it from dissolving gold. The results seem to support 
a general metallurgical "impression" that the Dakota Maid Zone is 
generally higher in copper than the Sunday Zone.

Fineness of recovered metal was 427.

Chemical consumption in the test was 2.80 pounds per ton cyanide 
and 0.64 pounds per ton, with 31 percent of the chemicals consumed 

in the first 41 days.

Column No. 4. Initial solutions from column 4 were alkaline. 
Measureable cyanide in effluent solutions did not become signifi

cant until day 9.

Gold recovery was 0.025 ounces per ton by day 28 (64 percent of 
estimated contained gold and 78 percent of total recovered gold). 

Recoveries are based on carbon assays and an approximate ore 
weight of 18.1 tons. The ore weight and head assay are estimated, 

since the test has not been dismantled.

Fineness of recovered metal was 324.

Chemical consumption was low, with 0.77 pounds per ton NaCN and 0.33 
pounds per ton lime being consumed over the duration of the test.
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Column No. 3. Initial solutions from column 3 were alkaline and 
contained measureable cyanide. Copper in solution rose sharply 
from 0.5 ppm on day 7 to 108 ppm by day 9. By the end of the 
test, copper in solutions had gradually risen to 250 ppm. which 
was the highest level achieved in any of the tests. 

Even though measureable cyanide occurred early, the rate of gold 
recovery was similar to the slow rate achieved in column 1 1 which 
had remained acidic for several days. 

By day 41, 38 percent of contained gold (54 percent of recoverable 
gold) was recovered onto the carbon. The low gold recoveries early 
in the test were probably a function of the high copper content of 
the leach solutions, which serves to "complex" available cyanide 
and prevent it from dissolving gold. The results seem to support 
a general metallurgical "impression" that the Dakota Maid Zone is 
generally higher in copper than the Sunday Zone. 

Fineness of recovered metal was 427. 

Chemical consumption in the test was 2.80 pounds per ton cyanide 
and 0.64 pounds per ton, with 31 percent of the chemicals consumed 
in the first 41 days. 

Column No. 4. Initial solutions from column 4 were alkaline. 
Measureable cyanide in effluent solutions did not become signifi
cant until day 9. 

Gold recovery was 0.025 ounces per ton by day 28 (64 percent of 
estimated contained gold and 78 percent of total recovered gold). 
Recoveries are based on carbon assays and an approximate ore 
weight of 18.1 tons. The ore weight and head assay are estimated, 
since the test has not been dismantled. 

Fineness of recovered metal was 324. 

Chemical consumption was low, with 0.77 pounds per ton NaCN and 0.33 
pounds per ton lime being consumed over the duration of the test. 
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FIGURE 15. CUT EDGE 40-FOOT COLUMN LEACH TESTS 

AND COMPARISON WITH BUCKET LEACH TESTS 

CARBON ASSAY RESULTS AND CHEMICAL CONSUMPTION

TEST
NO.

CARBON
PERIOD

METAL RECOVERED ONTO CARBON 
02 COLD PER OZ SILVER PER 
TON OF ORE TON OF ORE

PERCENT 
RECOVERY OF 

CONTAINED GOLD

PERCENT 
OF TOTAL 

RECOVERED COLD

CHEMICAL CONSUMPTION 
LBS/TON OF ORE 

NnCN___________Ca (OH) o

COLUMN 1 SAMPLE: RATTLESNAKE OXIDIZED ORE’

Averoge of Day 12 .018 .007 30.0 56.5 1.16 0.94
Tests 960 Day 56 .010 .006 16.7 30.3 0.97 1.51
4 963 Day 100 .005 .004 8.3 15.2 1.08 0.70

TOTAL .033 .017 55.0 100.0 3.21 3.15

Column 1 Day 41 .017 .015 32.0 48.5 0.88 0.21
Day 66 .Oil .009 20.5 31.0 0.40 0.25
Day 110 .005 .006 8.8 13.3 0.24 0.17
Day 132 .002 .003 3.7 5.6 0.21 0.03
Day 185 .001 .001 1.1 1.6 -0- -0-

TOTAL .036 .032 66.1 100.0 1.73 0.66

COLUMN 2 SAMPLE: RATTLESNAKE OXIDIZED ORE

Average of Day 12 .033 .003 69.1 81.4 1.20 1.10
Tests 959. Day 56 .006 .001 12.6 15.0 1.30 2.20
961 6 962 Day 100 .001 .002 3.0 3.6 0.92 1.97

TOTAL .040 .006 84.7 100.0 3.42 5.27

Column 2 Day 41 .033 .070 72.6 85.8 0.76 0.21
Day 66 .004 .001 8.6 10.2 0.15 0.17
Day 110 .002 .000 3.4 4.0 0.17 0.11

TOTAL .039 .071 84.6 100.0 1.08 0.49

COLUMN 3 SAMPLE: DAKOTA MAID OXtOIZED ORE

Average of Day 17 .041 .086 51.8 79.0 1.82 1.30
Tests 1217 Day 38 .006 .025 7.6 11.8 1.26 0.13
& 1218 Day 87 .005 .020 6.0 9.2 2.13 0.21

TOTAL .052 .131 65.4 100.0 5.21 1.64

Column 3 Day 41 .028 .005 38.3 53.9 0.90 0.20
Day 66 .012 .031 16.0 22.5 0.45 0.20
Day 171 .011 .014 15.0 21.1 1.00 0.22
Day 229 .001 .019 1.7 2.5 0.45 0.02

TOTAL .052 .069 71.0 100.0 2.80 0.64

COLUMN 4 SAMPLE: DAKOTA MAID SULFIDE ORE

Average of Day 27 .020 .038 50.8 99.6 1.64 1.30
Tests 985 Day 58 .0001 .005 0.2 0.4 0.60 1.02
& 996

TOTAL .020 .043 51.0 100.0 2.24 2.32

Column 4 Dny 28 .025 .055
66. o]

18.4*
78.1 0.65 0.30

Duy 72 .007 .013 21.9 0.12 0.04

TOTAL .032 .068
82.01 100.0 0.77 0.34

1 - Estimated* based on assumed head assay, Identical to calculated head assay of small bucket tests* 

0.039 ounces gold per ton.
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COLUMN l SAMPLE: RATTLESNAKE OXIDIZED ORE' 

.007 

.006 

.004 

.017 

.015 

.009 

.004 

.003 

.001 

.032 

30.0 
16.7 
8.3 

55.0 

32.0 
20.5 
8.8 
3. 7 
l.l 

66.l 

54.5 
30. 3 
15.2 

100.0 

48.5 
31.0 
13. 3 
5.6 
l.6 

100.0 

COLU!-!N 2 SAMPLE: RATTl-ESNAKE OXIDIZED ORE 

.00) 

.001 

.002 

.006 

.070 

.001 

.000 

.071 

69.1 
12.6 

3.0 

84. 7 

72.6 
8.6 
3.4 

84.6 

81.4 
15.0 
3.6 

100.0 

85.8 
10. 2 
4.0 

100.0 

COLUMN l SAMPLE: DAKOTA MAID OXlOlZED ORE 

.086 

.025 

.020 

.131 

.005 

.031 

.014 

.019 

.069 

51.8 
7.6 
6.0 

65.4 

38.3 
16.0 
15.0 
1.7 

71.0 

79.0 
11.8 
9.2 

100.0 

53.9 
22.S 
21.1 
2.5 

100.0 

COLUMN 4 SAMPLE: DAKOTA HAID SULFIDE ORE 

.038 

.005 

.043 

.055 

.013 

.068 

50.8 
0.2 

51.0 

1 
66.0, 
18.4. 

~ 

99.6 
0.4 

100.0 

78.1 
21.9 

100.0 

CHEMICAL CO:lSLl),!J'TION 
LBS/TON OF ORE 

NnCN Ca(O!I)? 

l.16 
0.97 
1.08 

). 21 

0.88 
0.40 
o. 24 
0.21 
-0-

1. 73 

1.20 
1. 30 
0.92 

3.42 

0.76 
0.15 
0.17 

1.08 

1.82 
1. 26 
2.13 

5.21 

0.90 
0.45 
1.00 
0.1,5 

2.80 

1.64 
0.60 

2.24 

0.65 
0.12 

0. 77 

0. 94 
1. 51 
o. 70 

3.15 

0.21 
0.25 
0.17 
0.03 
-0-

0.66 

l. JO 
2.20 
J.97 

5.27 

0.21 
0.17 
0.1! 

0.49 

l.30 
0.13 
0.21 

1.64 

0. 20 
o. 20 
0. 22 
0.02 

0.64 

1.30 
1.02 

2.)2 

0. 30 
0.04 

0. 34 

1 - Estimated, boscd on assumed head assay, identical to calculated head assay of small bucket tests, 
0.019 ounces gold per ton. 
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TAILINGS PREPARATION * 2 3 4 5 6 7

After completion of the leach' tests,: the tailings from columns 1,
2, and 3 were removed, dried, and screened into seven size fractions 
for fire assaying. Column 4 was allowed to remain loaded in order 
to study effluents from sulfide tailings exposed to rainfall and 
weathering.

The procedure used to prepare the tailings was as follows:

1. As shown in the photographs in Figures 16, 17 and 18, the 
entire column was unloaded through a 14-inch diameter 
hole in the base of the column, and the test tailings 
were spread out on a sheltered, clean concrete floor
to dry.

2. As shown in Figure 19-, the dry tailings were then screened 
at 2-inches and 1-inch, and each size fraction was weighed 
(Figure 20) .

3. The 2-inch, and the minus 2 plus 1-inch fractions were each 
crushed to minus 1-inch through a jaw crusher. Each size fraction 
was then coned and quartered until a sample of approxi
mately 600 pounds was obtained.

4. The 600 pound portions from each size fraction were crushed 
further to minus 1/8-inch, through a gyratory crusher, and 
split into four equal portions using a Gilson SP-1 splitter.

5. Each quarter split was then split down to a 50 pound sample, 
which was crushed through a gyratory crusher to 100 percent 
minus 6 mesh.

6. A 2-pound sample of minus 6 mesh material from each quarter 
split was prepared, using a Jones splitter, then pulverized.
A portion of the pulverized material was fire assayed.

7. The minus 1-inch fraction of the test tailings was handled 
similarly. It was coned and quartered until a 1-1/2 ton 
sample was obtained. The 1-1/2 ton portion was screened 
at 3/8-inch, 1/8-inch, 10 mesh and 65 mesh.

- 27 -
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TAILINGS PREPARATION 

After completion of the leach· tests,: the tailings from columns 1, 
2, and 3 were removed, dried, and screened into seven size fractions 
for fire assaying. Column 4 was allowed to remain loaded in order 
to study effluents from sulfide tailings exposed to rainfall and 
weathering. 

The procedure used to prepare the tailings was as follows: 

1. As shown in the photographs in Figures 16, 17 and 18, the 
entire column was unloaded through a 14-inch diameter 
hole in the base of the column, and the test tailings 
were spread out on a sheltered, clean concrete floor 
to dry. 

2. As shown in Figure 19-, the dry tailings were then screened 
at 2-inches and 1-inch, and each size fraction was weighed 
(Figure 20). 

3. The 2-inch, and the minus 2 plus 1-inch fractions were each 
crushed to minus 1-inch through a jaw crusher. Each size fraction 
was then coned and quartered until a sample of approxi-
mately 600 pounds was obtained. 

4. The 600 pound portions from each size fraction were crushed 
further to minus 1/8-inch, through a gyratory crusher, and 
split into four equal portions using a Gilson SP-1 splitter. 

5. Each quarter split was then split down to a 50 pound sample, 
which was crushed through a gyratory crusher to 100 percent 
minus 6 mesh. 

6. A 2-pound sample of minus 6 mesh material from each quarter 
split was prepared, using a Jones splitter, then pulverized. 
A portion of the pulverized material was fire assayed. 

7. The minus 1-inch fraction of the test tailings was handled 
similarly. It was coned and quartered until a 1-1/2 ton 
sample was obtained. The 1-1/2 ton portion was screened 
at 3/8-inch, 1/8-inch, 10 mesh and 65 mesh. 
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FIGURE 16. Photograph of column 
base showing method of removing 
tailings from the column. Ore 
flowed smoothly, and no problems 
were encountered using this 
method. Removal of the 25 
tons of ore from a column took 
about one week.

FIGURE 17. Photograph of the interior of the sample drying 
shed. The wet sample was spread out on a concrete floor, 
then continuously stirred using a bobcat loader for several 
days until thoroughly dry.
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FIGURE 16. Photograph of column 
base showing method of removing 
tailings from the column. Ore 
flowed smoothly, and no problems 
were encountered using this 
method. Removal of the 25 
tons of ore from a column took 
about one week . 

FIGURE 17. Photograph of the interior of the sample drying 
shed. The wet sample was spread out on a concrete floor, 
then continuously stirred using a bobcat loader for several 
days until thoroughly dry. 
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FIGURE 18. Photograph showing the test tailings in late 
stages of drying, after removal of the large rock fraction

FIGURE 19. Photograph of 
the vibrating screen used 
to separate the test tailings 
into size fractions.
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FIGURE 18. Photograph showing the test tailings in late 
stages of drying, after removal of the large rock fractions . 
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FIGURE 19. Photograph of 
the vibrating screen used 
to separate the test tailings 
into size fractions • 
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FIGURE 20. Photograph of the weighing procedure. Each of 
the screened size fractions, after drying and screening, 
was placed into 55 gallon drums and weighed. Samples were 
checked for residual moisture to make sure drying had been 
complete. After weighing, the samples were split into 
smaller portions, which were transported to the Kappes, 
Cassiday laboratory in Reno for further reduction into 
fire assay samples.
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FIGURE 20. Photograph of the weighing procedure. Each of 
the screened size fractions, after drying and screening, 
was placed into 55 gallon drums and weighed. Samples were 
checked for residual oisture to make sure dryin had been 
complete . After weighing, the samples were split into 
smaller portions, which were transported to th Kappes, 
Cassiday laboratory in Reno for further reduction into 
fire assay samples. 
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8. Each of these size fractions was then weighed. The two 
size fractions above 1/8-inch were crushed to 100 percent 
minus 1/8-inch through a gyratory crusher. Then all sam
ples were treated in the same manner as discussed in steps 
4 through 6.

Figure 21 presents the tailings weights and assays for columns 1,
2 and 3.

ASSAYING PROCEDURES

Tailings Assays. Two assays from each tailings size fraction were 
run as one-half assay ton fire assays and two assays were run as 
one assay ton fire assays.

Carbon Assays. The loaded activated carbon, weighing approximately 
20 pounds for each column change, was dried and weighed. Four sam
ples were split out for fire assay and the reminder was stored for 
reference. The carbon for assay was roasted to convert it to ash, 
then conventionally fire assayed. The carbon assay results are 
presented in Figure 21.

Solution Assays. Approximate solution assays were made daily on 
an atomic absorption spectrophotometer using a standardized gold 
cyanide solution as reference. The solution assays were used merely 
to check on the progress of the leach since actual recovery was 
based on fire assay of the activated carbon.

Final solutions were checked by AA methods and found to contain 
negligible amounts of gold and silver.
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8. Each of these size fractions was then weighed. The two 
size fractions above 1/8-inch were crushed to 100 percent 
minus 1/8-inch through a gyratory crusher. Then all sam
ples were treated in the same manner as discussed in steps 
4 through 6. 

Figure 21 presents the tailings weights and assays for columns 1, 
2 and 3 • 

ASSAYING PROCEDURES 

Tailings Assays. Two assays from each tailings size fraction were 
run as one-half assay ton fire assays and two assays were run as 
one assay ton fire assays. 

Carbon Assays. The loaded activated carbon, weighing approximately 
20 pounds for each column change, was dried and weighed. Four sam
ples were split out for fire assay and the reminder was stored for 
reference. The carbon for assay was roasted to convert it to ash, 
then conventionally fire assayed. The carbon assay results are 
presented in Figure 21. 

Solution Assays. Approximate solution assays were made daily on 
an atomic absorption spectrophotometer using a standardized gold 
cyanide solution as reference. The solution assays were used merely 
to check on the progress of the leach since actual recovery was 
based on fire assay of the activated carbon. 

Final solutions were checked by AA methods and found to contain 
negligible amounts of gold and silver. 
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FIGURE 21. GILT EDGE 40-FOOT COLUMN LEACH TESTS 

TAILINGS WEIGHTS AND ASSAYS

SIZE COLUMN ill 1 COLUMN if 2 1 COLUMN » 3 AVERAGE
FRACTION WT. (lbs) Au oz/ton WT. (lbs) Au oz/ton WT. (lbs) Au oz/ton'L WT. (lbs) Au oz/ton

+ 2" 9,620 .022 12,219 .007 6,237 .028 9,359 .017
-2" + 1" 9,332 .016 7,934 .006 8,429 .024 8,565 .016
-1" + 3/8" 10,411 .022 6,147 .005 9,973 .021 8,844 .018
-3/8" + 1/8" 6,603 .013 5,657 .008 9,279 .020 7,180 .015
-1/8" + 10m 3,232 .014 4,272 .006 5,403 .017 4,302 .013
-10m + 65m 4,572 .017 6,493 .009 6,356 .017 5,807 .014

- 65m 2,031 .020 4,530 .010 3,278 .016 3,280 .014

WEIGHTED
AVERAGE

45,801 .018 47,252 .007 48,955 .021 47,337 .016

OUNCES Au/ton 
RECOVERED .035 - .038 .051

CALCULATED
HEAD .053 .045 .072

PERCENT
RECOVERY

66.0% 84.4% 70.8%

1 - Average of four assays

NOTE: Figure A-l in the Appendix contains corresponding data for the small bucket leach tests.
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SIZE COLUMN Ill 
FRACTION WT. (lbs) Au oz/ton 

+ 2" 9,620 .022 

-2" + l" 9,332 .016 

-1" + 3/8" 10,411 .022 

-3/8" + 1/8" 6,603 .013 

-1/8" + 10m 3,232 .014 

-lOm + 65m 4,572 .017 

- 65m 2,031 .020 

WEIGHTED 45,801 .018 AVERAGE 

OUNCES Au/ton 
.035 RECOVERED 

CALCULATED .053 HEAD 

PERCENT 66.0% RECOVERY 

1 - Average of four assays 
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FIGURE 21. GILT EDGE 40-FOOT COLUMN LEACH TESTS 

TAILINGS WEIGHTS AND ASSAYS 

COLUMN II 2 
1 COLUMN n 3 

WT. (lbs) Au oz/ton WT. (lbs) Au oz/ton 

12,219 .007 6,237 .028 

7,934 .006 8,429 .024 

6,147 .005 9,973 .021 

5,657 .008 9,279 .020 

4,272 .006 5,403 .017 

6,493 .009 6,356 .017 

4,530 .010 3,278 .016 

47,252 .007 48,955 .021 

.038 .051 

.045 .072 

84.4% 70.8% 

1 

NOTE: Figure A-1 in the Appendix contains corresponding data for the small bucket leach tests • 
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AVERAGE 
WT. (lbs) Au oz/ton 

9,359 .017 

8,565 .016 

8,844 .018 

7,180 .015 

4,302 .013 

5,807 .014 

3,280 .014 

47,337 .016 
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SMALL BUCKET LEACH TESTS USED TO PREDICT COLUMN RECOVERY

Head samples of ore from each of the 40-foot column tests, and sam
ples of ore from the same locations taken during previous sampling 
campaigns, were tested in 50 pound laboratory bucket leach tests.
The results of these smaller tests provide modeling and scaleup 
data for the tall columns.

As shown in Figures 1 and 2, and as discussed in the Summary section 
at the beginning of this report, the small bucket test results can 
be used to predict the recovery in the tall columns (and thus, hope
fully, in production heaps).

The comparison between the tall columns and the small bucket tests 
is based on nine laboratory bucket leach tests. The test procedures 
and results are presented in the Appendix.

The tall columns represent essentially four sample locations through 
out the Gilt Edge orebody. A much larger number of sample sites - 
approximately 35 - have been tested in the small bucket leach tests. 
The results of this total program have been presented in a series 
of reports, and are summarized in the report dated July 6, 1982, 
titled "Report 1982 C - Summary Report, Metallurgical Evaluation 
1978-1981, Gilt Edge, South Dakota".

Submitted by,
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SMALL BUCKET LEACH TESTS USED TO PREDICT COLUMN RECOVERY 

Head samples of ore from each of the 40-foot column tests, and sam
ples of ore from the same locations taken during previous sampling 
campaigns, were tested in SO pound laboratory bucket leach tests. 
The results of these smaller tests provide modeling and scaleup 
data for the tall columns. 

As shown in Figures 1 and 2, and as discussed in the Summary section 
at the beginning of this report, the small bucket test results can 
be used to predict the recovery in the tall columns (and thus, hope
fully, in production heaps). 

The comparison between the tall columns and the small bucket tests 
is based on nine laboratory bucket leach tests. The test procedures 
and results are presented in the Appendix. 

The tall columns represent essentially four sample locations through 
out the Gilt Edge orebody. A much larger number of sample sites -
approximately 35 - have been tested in the small bucket leach tests. 
The results of this total program have been presented in a series 
of reports, and are summarized in the report dated July 6, 1982, 
titled "Report 1982 C - Summary Report, Metallurgical Evaluation 

1978-1981, Gilt Edge, South Dakota". 

Submitted by, 

<::a-u/1~- -
Dani~l W. Kap~ 

DWK/df 
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APPENDIX

SMALL BUCKET LEACH TEST RESULTS 

GILT EDGE 40-FOOT COLUMNS

Several small bucket leach tests were run on samples of the same ore 
used in the 40-foot columns. Overall results are presented graphi
cally in Figures 1 and 2 in the main body of this report.

The data used to generate the graphs resulted from a total of nine 
bucket leach tests. This appendix presents the procedures and re
sults of those tests.

Even though the results of only nine tests were selected for the graphs, 
a total of 22 bucket tests have been run on the samples of ore used in 
the tall column leach tests. Fourteen of these - all on samples of 
ore used in columns one and two - were run on samples taken from the 
same underground locations as the tail-column samples, except that 
they were taken a year earlier as part of a separate bulk sampling 

program.

A summary of all 22 of the tests is presented in the following tabu
lations. Though individual test results vary slightly, all of the 
test data supports the general conclusions, that behavior in small 
bucket leach tests, and in tall columns, is identical except for time 
rate of recovery and chemical consumption.

In the following tables, the nine tests described here, and used for 
the recovery curves (text Figures 1 and 2), are marked with an asterisk. 
Details of tests in the 500 series have been previously described in 
a report dated 10 August, 1981, titled "Gilt Edge Field Sampling and 
Laboratory Tests, 1979 - May, 1980". Tests in the 790 - 810 series 
have been previously described in a report dated 10 November, 1981, 
titled "1979 Bulk Samples, Selected Large Rocks".
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APPENDIX 

SMALL BUCKET LEACH TEST RESULTS 

GILT EDGE 40-FOOT COLUMNS 

Several small bucket leach tests were run on samples of the same ore 
used in the 40-foot columns. Overall results are presented graphi
cally in Figures 1 and 2 in the main body of this report. 

The data used to generate the graphs resulted from a total of nine 
bucket leach tests. This appendix presents the procedures and re
sults of those tests. 

Even though the results of only nine tests were selected for the graphs, 
a total of 22 bucket tests have been run on the samples of ore used in 
the tall column leach tests. Fourteen of these - all on samples of 
ore used in columns one and two - were run on samples taken from the 
same underground locations as the tall-column samples, except that 
they were taken a year earlier as part of a separate bulk sampling 
program. 

A summary of all 22 of the tests is presented in the following tabu.
lations. Though individual test results vary slightly, all of the 
test data supports the general conclusions, that behavior in small 
bucket leach tests, and in tall columns, is identical except for time 
rate of recovery and chemical consumption. 

In the following tables, the nine tests described here, and used for 
the recovery curves {text Figures 1 and 2), are marked with an asterisk. 
Details of tests in the 500 series have been previously described in 
a report dated 10 August, 1981, titled "Gilt Edge Field Sampling and 
Laboratory Tests, 1979 - May, 1980". Tests in the 790 - 810 series 
have been previously described in a report dated 10 November, 1981, 
titled "197·9 Bulk Samples, Selected Large Rocks". 
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COLUMN 1: RED-BROWN OXIDIZED ORE, RATTLESNAKE ZONE

The tall column contained a composite of underground bulk samples

No. 4 and No. 5.

BUCKET SAMPLE SIZE OF ROCK CALCULATED PERCENT TOTAL
TEST NO. LOCATION NO IN TEST HEAD GOLD RECOVERED

506 4 crushed to 2" 0.090 51.1

507 4 crushed to 5/8" 0.096 62.5

798 4 4-8" large rocks 0.172 51.1
960* 4 uncru9hed, approx 

80% passing 2"
.0.093 48.4

508 5 crushed to 2" 0.011 72.7

509 5 crushed to 5/8" 0.021 52.4
963*

5 uncrushed,
80% passing 2"

0.028 78.6

40-ft tall uncrushed, 0.053 66.0
column 80% passing 2"

While individual bucket leach test results on this sample are some
what noisy, the results from similar tests, and the overall averages, 
are consistent. Tests 960 and 963 were run on small grab samples of 
the material actually placed in the 40-foot column, and were used 
for the Figure 1 curve. They averaged 63.5 percent recovery. Tests 
taken from the same underground locations the previous year, and 
leached at approximately the same size (506, 508), averaged 61.9 
percent recovery.
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COLUMN 1: RED-BROWN OXIDIZED ORE, RATTLESNAKE ZONE 

The tall column contained a composite of underground bulk samples 
No. 4 and No. 5 . 

BUCKET SAMPLE SIZE OF ROCK CALCULATED PERCENT TOTAL 
TEST NO • LOCATION NO. IN TEST HEAD GOLD RECOVERED 

506 4 crushed to 2" 0.090 51.1 

507 4 crushed to 5/8" 0.096 62.5 

798 4 4-8" large rocks 0.172 51.1 
* 960 4 uncrushed, approx.0.093 48.4 

80% passing 2" 

508 5 crushed to 2" 0.011 72.7 

509 5 crushed to 5/8" 0.021 52.4 

* 963 5 uncrushed, 0.028 78.6 
80% passing 2" 

40-ft tall uncrushed, 0.053 66.0 
column 80% passing 2" 

While individual bucket leach test results on this sample are some
what noisy, the results from similar tests, and the overall averages, 
are consistent. Tests 960 and 963 were run on small grab samples of 
the material actually placed in the 40-foot column, and were used 
for the Figure 1 curve. They averaged 63.5 percent recovery. Tests 
taken from the same underground locations the previous year, and 
leached at approximately the same size (506, 508), averaged 61.9 
percent recovery . 
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COLUMN 2: YELLOW-BROWN OXIDIZED ORE, RATTLESNAKE ZONE

The tall column contained a composite of underground bulk samples 
Nos. 8, 9 and 14.

BUCKET
TEST NO.

SAMPLE
LOCATION NO.

SIZE OF ROCK CALCULATED
IN TEST HEAD

PERCENT TOTAL 
GOLD RECOVERED

514 8 crushed to 2" 0.027 63.0

515 8 crushed to 5/8" 0.025 72.0

799 8 4-8" large rocks 0.028 43.9
962*

8 uncrushed, approx. 
80% passing 2"

0.062 87.1

516 9 crushed to 2" 0.038 84.2

517 9 crushed to 5/8" 0.040 85.0

800 9 4-8" large rocks 0.029 89.6

961 9 uncrushed, approx. 
75% passing 2"

0.038 79.0

526 14 crushed to 2" 0.032 90.6

527 14 crushed to 5/8" 0.035 100.0

802 14 4-8" large rocks 0.039 92.4
959*

14 uncrushed, approx. 
60% passing 2"

0.042 88.1

40-foot tall 
column

uncrushed, approx. 
75% passing 2"

0.045 84.4

For column two, both the calculated head assays and the percent re

coveries are very stable and consistent. Tests 959, 961 and 962 were 
run on grab samples of the material actually placed in the 40-foot 
column, and were used for the Figure 1 curve. They averaged 84.7 
percent recovery. Tests taken from the same underground location 
the previous year, and leached at approximately the same size (514, 
516, 526), average 79.3 percent recovery.
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COLUMN 2: YELLOW-BROWN OXIDIZED ORE, RATTLESNAKE ZONE 

The tall column contained a composite of underground bulk samples 
Nos. 8, 9 and 14. 

BUCKET SAMPLE SIZE OF ROCK CALCULATED PERCENT TOTAL 
TEST NO. LOCATION NO. IN TEST HEAD GOLD RECOVERED 

514 8 crushed to 2" 0.027 63.0 
515 8 crushed to 5/8" 0.025 72.0 
799· 8 4-8" large rocks 0.028 43.9 

* 962 8 uncrushed, approx. 0.062 87.1 
80% passing 2" 

516 9 crushed to 2" 0.038 84.2 
517 9 crushed to 5/8" 0.040 85.0 
800 9 4-8" large rocks 0.029 89.6 

* 961 9 uncrushed, approx. 0.038 79.0 
75% passing 2" 

526 14 crushed to 2" 0.032 90.6 
527 14 crushed to 5/8" 0.035 100.0 
802 14 4-8" large rocks 0.039 92.4 

* 959 14 uncrushed, approx. 0.042 88.1 
60% passing 2" 

40-foot tall uncrushed, approx. 0.045 84.4 
column 75% passing 2" 

For column two, both the calculated head assays and the percent r~
coveries are very stable and consistent. Tests 959, 961 and 962 were 
run on grab samples of the material actually placed in the 40-foot 
column, and were used for the Figure 1 curve. They averaged 84.7 
percent recovery. Tests taken from the same underground location 
the previous year, and ieached at approximately the same size (514, 
516, 526), average 79.3 percent recovery. 
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rnniMW V. LARON TUNNEL, DAKOTA MAID OXIDIZED ORE

BUCKET 
TEST NO.

SAMPLE 
LOCATION NO.

SIZE OF ROCK
IN TEST

CALCULATED
HEAD

PERCENT TOTAL 
GOLD RECOVERED

*
1217

crushed to 2" 0.076 63.2

*
1218

crushed to 5/8 0.080 67.5

40-foot tall uncrushed, 0.072 70.8

column
87% minus 2

COLUMN 4 : KING TUNNEL, DAKOTA MAID SULFIDE ZONE

SAMPLE
LOCATION NO.

SIZE OF ROCK 
IN TEST

CALCULATED PERCENT TOTAL
BUCKET 

TEST NO.
HEAD GOLD RECOVERED

■k
985 K-3 crushed to 5/8" 

with limestone 
added

0.042 47.6

996* K-3

40-foot tall 

column

crushed to 5/8" 0.037

crushed to 1-1/2" 0.039

54.1

82.0

(1) - Average
of calculated heads from bucket tests

I .. 
• • 
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COLUMN 3: LARON TUNNEL, DAKOTA MAID OXIDIZED ORE 

BUCKET SAMPLE SIZE OF ROCK CALCULATED 

TEST NO. LO CAT ION NO. IN TEST HEAD 

* 1217 crushed to 2" 0.076 

* 1218 crushed to 5/8" 0.080 

40-foot tall uncrushed, 0.072 

column 87% minus 2" 

COLUMN 4: KING TUNNEL, DAKOTA MAID SULFIDE ZONE 

BUCKET SAMPLE SIZE OF ROCK CALCULATED 

TEST NO. LOCATION NO. IN TEST HEAD 

* crushed to 5/8" 
985 K-3 0.042 

with limestone 
added 

* 996 K-3 crushed to 5/8" 0.037 

40-foot tall crushed to 1-1/2" 0.039(l) 

column 

(1) - Average of calculated heads from bucket tests. 
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P~RCENT TOTAL 
GOLD RECOVERED 

63.2 

67.5 

70.8 

PERCENT TOTAL 
GOLD RECOVERED 

47.6 

54.1 

82.0 
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SAMPLING

The 500 and 790-810 series tests discussed in the tabulation on 
the preceding pages, were run on portions of one-ton bulk samples 
taken in 1979. These tests and the sampling procedures are dis 
cussed in the reports cited on page 35.

Bucket leach tests 959, 960, 961, 962 and 963 were run on samples 
taken manually from 15-ton bulk stockpiles of the ore used in tall 
column tests one and two. The method of taking the 15-ton samples 
is described in the main body of this report, page 12. A total of 
five 15-ton samples - two for column one, and three for column two - 
were taken, and these were stored outside the entrance to the Rattle
snake Tunnel on wooden platforms. The bucket test samples, weighing 
50 pounds each, were taken as "grab" samples by scooping ore with a 
shovel from several places around the stockpiles.

The ore in column.three originated in a new adit called the Laron 
Tunnel, driven for sampling purposes into oxidized ore in the north 
end of the Dakota Maid ore zone. The 25-ton bulk sample for the 
column leach test was hauled from the tunnel site to the test site, 
and stockpiled on plywood. A 500 pound "grab" sample was taken from 

this stockpile by scooping the ore with a shovel from several places 
around the stockpile.

The ore for column four also originated underground, in the King 
Tunnel, and was handled similarly to the Laron Tunnel sample, except 
that, prior to placing on the stockpile, it was processed by crushing 
to 1-1/2 inches in a closed-circuit jaw crusher. A 500 pound grab 
sample was taken of the stockpiled ore after crushing.

It was thought that the handling and crushing procedures had.mixed 
the sample for column four particularly well, however, the test re
sults seem to show that the grab sample is significantly lower in 
gold content than the bulk sample. Since this tall column has not 

been dismantled, the discrepancy can only be estimated. For columns 
1, 2 and 3, the tall columns were dismantled and the tailings were 
accurately assayed. As the tables on pages 36 through 38 show, the 
grab samples for these tests contained approximately the same gold 

content as the bulk samples.
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SAMPLING 

The 500 and 790-810 series tests discussed in the tabulation on 
the preceding pages, were run on portions of one-ton bulk samples 
taken in 1979. These tests and the sampling procedures are dis 
cussed in the reports cited on page 35. 

Bucket leach tests 959, 960, 961, 962 and 963 were run on samples 
taken manually from 15-ton bulk stockpiles of the ore used in tall 
column tests one and two. The method of taking the 15-ton samples 
is described in the main body of this report, page 12. A total of 
five 15-ton samples - two for column one, and three for column two -
were taken, and these were stored outside the entrance to the Rattle
snake Tunnel on wooden platforms. The bucket test samples, weighing 
SO pounds each, were taken as "grab" samples by scooping ore with a 
shovel from several places around the stockpiles. 

The ore in column. three originated in a new adit called the Laron 
Tunnel, driven for sampling purposes into oxidized ore in the north 
end of the Dakota Maid ore zone. The 25-ton bulk sample for the 
column leach test was hauled from the tunnel site to the test site, 
and stockpiled on plywood. A 500 pound "grab" sample was taken from 
this stockpile by scooping the ore with a shovel from several places 
around the stockpile. 

The ore for column four also originated underground, in the King 
Tunnel, and was handled similarly to the Laron Tunnel sample, except 
that, prior to placing_ on the stockpile, it was processed by crushing 
to 1-1/2 inches in a closed-circuit jaw crusher. A 500 pound grab 
sample was t~ken of the stockpiled ore after crushing. 

It was thought that the handling and crushing procedures had.mixed 
the sample for column four particularly well, however, the test re
sults seem to show that the grab sample is significantly lower in 
gold content than the bulk sample. Since this tall column has not 
been dismantled, the discrepancy can only be estimated. For columns 
1, 2 and 3, the tall columns were dismantled and the tailings were 
accurately assayed. Aj the tables on pages 36 through 38 show, the 
grab samples for these tests contained approximately the same gold 
content as the bulk samples. 
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SAMPLE PREPARATION

The five 50-pound grab samples from the 15-ton Rattlesnake Tunnel 
samples were setup as bucket leach tests without any further pre
paration.

The Laron Tunnel sample was prepared as follows:

1. The entire contents of the 55-gallon drum (500 pound 
sample) were dumped onto a clean concrete floor, and 
three 5-gallon buckets of material were cut out using 
a shovel.

2. The three buckets of material (designated sample 1013 J) 
were crushed through a jaw crusher set at 2-inches, the 
sample was mixed well, and then it was again split into 
three equal portions by removing alternating scoopfuls 
Into each of three buckets. One bucket of 2-inch ma
terial was then setup as a bucket leach test (1217).

3. The remaining 2-inch material from sample 1013 J was 
crushed through a jaw crusher set at 5/8-inch. The 
sample was then divided by splitting through a Jones 
splitter into two equal portions, one of which was used 
for a 5/8-inch leach test (test 1218).

4. The remaining 5/8-inch material was split in half using 

a Jones splitter. Half was stored, and half was crushed 
to 100 percent passing 6 mesh.

5. Two 500 gram portions were split from the minus 6 mesh 
material, pulverized, and fire assayed.

The King Tunnel sample was prepared as follows:

1. The entire contents of the 55-gallon drum (500 pound 
sample) were further crushed through a jaw crusher to 
1-inch (the material had been field crushed to 1-1/2 
inches).

I 
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SAMPLE PREPARATION 

The five SO-pound grab samples from the 15-ton Rattlesnake Tunnel 
samples were setup as bucket leach tests without any further pre
paration. 

The Laron Tunnel sample was prepared as follows: 

1. The entire contents of the 55-gallon drum (500 pound 
sample) were dumped onto a clean concrete floor, and 
three 5-gallon buckets of material were cut out using 
a shovel. 

2. The three buckets of material (designated sample 1013 J) 
were crushed through a jaw crusher set at 2-inches, the 
sample was mixed well, and then it was again split into 
three equal portions by removing alternating scoopfuls 
into each of three buckets. One bucket of 2-inch ma
terial was then setup as a bucket leach test (1217). 

3. The remaining 2-inch material from sample 1013 
crushed through a jaw crusher set at 5/8-inch. 
sample was then divided by splitting through a 
splitter into two equal portions, one of which 
for a 5/8-inch leach test (test 1218). 

J was 
The 

Jones 
was used 

4. The remaining 5/8-inch material was split in half using 
a Jones splitter. Half was stored, and half was crushed 
to 100 percent passing 6 mesh. 

5, Two 500 gram portions were split from the minus 6 mesh 
material, pulverized, and fire assayed. 

The King Tunnel sample was prepared as follows: 

1. The entire contents of the 55-gallon drum (500 pound 
sample) were further crushed through a jaw crusher to 
1-inch (the material had been field crushed to 1-1/2 
inches). 
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2. The sample was split repeatedly through a Jones splitter 
to yield four 5-gallon buckets of sample. Three of these 
were crushed to 5/8-inch•through a jaw crusher and were 
used for subsequent testing. The remainder was stored.

3. One of the 5-gallon buckets was further crushed to 100 
percent passing 6 mesh, then further split. A portion 
was pulverized, then fire-assayed for gold, silver and 
sulfur.

4. One of the 5-gallon buckets was further split in half.
Half was stored, the other half was setup as "bucket" 
leach test 996 in a 3-inch diameter plexiglas column, 
to form a column of ore 54-inches high.

5. The remaining 5-gallon bucket was mixed with approximately 
20 percent of its weight in crushed dolomite, then setup 
as bucket leach test 985 in a 6-inch diameter, plexiglas 
leach column, to form a rock column 40-inches high.

BUCKET LEACH TEST APPARATUS

The apparatus for the 2-inch and 5/8-inch leach tests is shown in 
the drawing on the following page. The apparatus for the two 5/8- 

inch leach tests on the King Tunnel sulfide sample, differed slightly, 
in that test 985 was conducted in a 6-inch diameter column, 40-inches 
high, and test 996 was conducted in a 3-inch diameter column, 54- 
inches high.

- 41 -
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2. The sample was split repeatedly through a Jones splitter 
to yield four 5-gallon buckets of sample. Three of these 
were crushed to 5/8-inch•through a jaw crusher and were 
used for subsequent testing. The remainder was stored. 

3. One of the 5-gallon buckets was further crushed to 100 
percent passing 6 mesh, then further split. A portion 
was pulverized, then fire-assayed for gold, silver and 
sulfur. 

4. One of the 5-gallon buckets was further split in half. 
Half was stored, the other half was setup as "bucket" 
leach test 996 in a 3-inch diameter plexiglas column, 
to form a column of ore 54-inches high. 

S. The remaining 5-gallon bucket was mixed with approximately 
20 percent of its weight in crushed dolomite, then setup 
as bucket leach test 985 in a 6-inch diameter, plexiglas 
leach column, to form a rock column 40-inches high. 

BUCKET LEACH TEST APPARATUS 

The apparatus for the 2-inch and 5/8-inch leach tests is shown in 
the drawing on the following page. The apparatus for the two 5/8-
inch leach tests on the King Tunnel sulfide sample, differed slightly, 
in that test 985 was conducted in a 6-inch diameter column, 40-inches 
high, and test 996 was conducted in a 3-inch diameter column, 54-
inches high. 
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LEACH TEST PROCEDURE

In the apparatus shown, the center tank or leach tank, was filled 
with the rock to be leached.

Alkaline cyanide solution was continuously distributed onto the rock 
from the head tank through a set of glass capillary drip tubes.

Solutions exiting the leach tank flowed continuously through a bottle 
of activated carbon and then into the floor tank. The active solu
tion in the system was recycled to the head tank every 48 to 72 
hours.

Solutions entering the floor tank were assayed every other cycle for 
cyanide and lime, and reagents added as necessary to maintain solu
tions at "target" levels.

The charge of activated carbon was removed three times during the 
tests (twice on tests 985 and 996) and assayed to determine the amount 
of gold and silver leached from the ore.

Lime and Cyanide additions made here

Pinch Clamp - (flow regulator)

y<T~r~>\ Header of tygon tubing with 
glass capillary tubes

Sample Tank - 11 inches diameter
13 inches high

Porous Screen 
Base

Carbon Bottle 
50 grams
activated carbon
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LEACH TEST PROCEDURE 

In the apparatus shown, the center tank or leach tank, was filled 
with the rock to be leached. 

Head 
Tank 

Lime and Cyanide additions made here 

Clamp - (flow regulator) 

Header of tygon tubing with 
glass capillary tubes 

Sample Tank - 11 inches diameter 
13 inches high 

Porous Screen 
Base 

Carbon Bottle 
50 grams 
activated carbon 

Floor 
Tank 

Alkaline cyanide solution was continuously distributed onto the rock 
from the head tank through a set of glass capillary drip tubes. 

Soluti9ns exiting the leach tank flowed continuously through a bottle 
of activated carbon and then into the floor tank. The active solu
tion in the system was recycled to the head tank every 48 to 72 
hours. 

Solutions entering the floor tank were assayed every other cycle for 
cyanide and lime, and reagents added as necessary to maintain solu
tions at "target" levels • 

The charge of activated carbon was removed three times during the 
tests (twice on tests 985 and 996) and assayed to determine the amount 
of gold and silver leached from the ore. 
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TEST HISTORIES

Startup of Tests. The initial leach solution for all tests con
tained 1.0 grams of NaCN per liter and 0.5 grams of CaCOH^ per 
liter. Individual test behaviors are discussed separately below. 
Chemical consumption is presented, along with gold recoveries, 
in Figure 15 of the main body of the report.

Rattlesnake Tunnel Samples, Tests 959 - 963. Initial solutions 
from all tests were alkaline and contained raeasureable amounts of 
cyanide. Cyanide strength was allowed to decline slowly during 
the first 60 days of the tests to a minimum of 0.1 to 0.5 grams 
per liter.

Alkalinity was generally maintained in the range pH 9.5 to 10.5 
for the duration of the tests.

With the exception of sample 4 (test 960), rate of gold recovery 
was not significantly different between samples. On average, 65 
percent of contained gold (81 percent of recoverable gold) was 
recovered onto carbon by day 12. Between day 12 and 56, an addi
tional 11 percent of contained gold (14 percent of recoverable gold) 
was recovered onto carbon. Between day 56 and 100 an additional 4 
percent of contained gold (5 percent of recoverable gold) was 

recovered onto carbon.

Laron Tunnel Sample (1013 J). Initial solutions from both tests 
(1217 and 1218) were alkaline and contained measureable cyanide. 
Cyanide levels were maintained in the range of 0.2 to 0.6 grams NaCN 
per liter for the duration of the tests. Alkalinity was maintained 
in the range pH 9.5 to 10.2.

Overall gold recovery was basically the same for both tests, averaging 
65 percent of contained gold, with test 1218 on 5/8-inch ore showing 
slightly faster recoveries. On average, 52 percent of contained 
gold (79 percent of recoverable gold) was recovered onto carbon by 

day 17. Between days 17 and 38, an additional 8 percent of contained 
gold (12 percent of recoverable gold) was recovered onto carbon. 
Between days 38 and 87 (end of test), an additional 5 percent of 
contained gold (9 percent of recoverable gold) was recovered onto 

carbon.

~fi?it?ZF ?1 IF? ??Pl PH :n z ;: n rssmrn WOll/ttt a Mtt«M♦-mec::s er M I➔ . ,. 

I 
I 
I 
I 
I 
I 
I 
I 
! 
I 

~ 
I 

I 

I 
I 

I 
I 
I 
I 

I 
I 
I 
I 

I 
I 
I 
I 
I 

, Gilt Edge Report 1982 D 
Appendix - Small Bucket Tests 
2 August, 1982 

TEST HISTORIES 

Startup of Tests. The initial leach solution for all tests con
tained 1.0 grams of NaCN per liter and 0.5 grams of Ca(OH)

2 
per 

liter. Individual test behaviors are discussed separately below. 
Chemical consumption is presented, ·along with gold recoveries, 
in Figure 15 of the main body of the report. 

Rattlesnake Tunnel Samples, Tests 959 - 963. Initial solutions 
from all tests were alkaline and contained measureable amounts of 
cyanide. Cyanide strength was allowed to decline slowly during 
the first 60 days of the tests to a minimum of 0.1 to 0.5 grams 
per liter. 

Alkalinity was generally maintained in the range pH 9.5 to 10.5 
for the duration of the tests. 

With the exception of sample 4 (test 960), rate of gold recovery 
was not significantly different between samples. On average, 65 
percent of contained gold (81 percent of recoverable gold) was 
recovered onto carbon by day 12. Between day 12 and 56, an addi
tional 11 percent of contained gold (14 percent of recoverable gold) 
was recovered onto carbon. Between day 56 and 100 an additional 4 
percent of contained gold (5 percent of recoverable gold) was 
recovered onto carbon. 

Laron Tunnel Sample (1013 J). Initial solutions from both tests 
(1217 and 1218) were alkaline and contained measureable cyanide. 
Cyanide levels were maintained in the range of 0.2 to 0.6 grams NaCN 
per liter for the duration of the tests. Alkalinity was maintained 
in the range pH 9.5 to 10.2. 

Overall gold recovery was basically the same for both tests, averaging 
65 percent of contained gold, with test 1218 on 5/8-inch ore showing 
slightly faster recoveries. On average, 52 percent of contained 
gold (79 percent of recoverable gold) was recovered onto carbon by 
day 17. Between days 17 and 38 1 an additional 8 percent of contained 
gold (12 percent of recoverable gold) was recovered onto carbon. 
Between days 38 and 87 (end of test), an additional 5 percent of 
contained gold (9 percent of recoverable gold) was recovered onto 
carbon. 
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King Tunnel Sample. Both tests on sample 983 were run on 5/8-inch 
rock. Test 996 was run on the crushed ore, while test 985 had 
dolomite added equivalent to 20 percent of the ore weight.

Initial solutions from test 985 were alkaline and contained measure- 
able cyanide. Gold recovery was fast, with 99 percent of the recover
able gold (47.51 percent contained gold) recovered onto carbon by 

day 19.

Initial solutions from test 996 were acidic (pH 4.1), and were 
colored deep blue with prussian blue (acidic iron cyanide). Solu
tions remained slightly acidic for the first seven days of the test 
during which time approximately 35 percent of total contained gold 
(65 percent of recovered gold) had dissolved into solution. Ninety- 
nine percent of recoverable gold (54 percent of total contained 
gold) was recovered onto carbon by day 34.

TAILINGS PREPARATION

The test tailings were dried and screened into various size fractions. 
The individual size fractions were then crushed to 100 percent minus 
6 mesh, if necessary! Two 500 gram portions were then split from each 
size fraction, pulverized and fire assayed. Tailings assays and 
weights are reported in Figure A-l.

ASSAYING PROCEDURES

Heads and Tailings Assays. Heads and tailings assays were all run 

as half assay ton fire assays.

Carbon Assays, The loaded activated carbon was dried and weighed. 
A sample of the carbon was split out and assayed and the remainder 

saved for reference. The carbon for assays was roasted to convert 
it to ash, then conventionally fire assayed.
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King Tunnel Sample. Both tests on sample 983 were run on 5/8-inch 
rock. Test 996 was run on the crushed ore, while test 985 had 
dolomite added equivalent to 20 percent of the ore weight. 

Initial solutions from test 985 were alkaline and contained measure
able cyanide. Gold recovery was fast, with 99 percent of the recover
able gold (47.51 percent contained gold) recovered onto carbon by 
day 19. 

Initial solutions from test 996 were acidic (pH 4.1), and were 
colored deep blue with prussian blue (acidic iron cyanide). Solu
tions remained slightly acidic for the first seven days of the test 
during which time approximately 35 percent of total contained gold 
(65 percent of recovered gold) had dissolved into solution. Ninety
nine percent of recoverable gold (54 percent of total contained 
gold) was recovered onto carbon by day 34. 

TAILINGS PREPARATION 

The test tailings were dried and screened into various size fractions. 
The individual size fractions were then crushed to 100 percent minus 
6 mesh, if necessary: Two 500 gram portions were then split from each 
size fraction, pulverized and fire assayed. Tailings assays and 
weights are reported in Figure A-1. 

ASSAYING PROCEDURES 

Heads and Tailings Assays. Heads and tailings assays were all run 
as half assay ton fire assays. 

Carbon Assays. The loaded activated carbon was dried and weighed, 
A sample of the carbon was split out and assayed and the remainder 
saved for reference. The carbon for assays was roasted to convert 
it to ash, then conventionally fire assayed. 
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oz/con of ore

CALCULATED 
HEAD ASSAY 
Au oz/con

PERCENT
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•so 26.626
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KCA
TEST NO.

SAMPLE CORRESPONDING
LOCATION 40-FOOT COLUMN

FIGURE A-1 . GILT EDGE AO-FOOT COLUMN TEST REPORT 1982 I)

1JUCKET LEACH TESTS ON SAMPLES OF ORE IN COLUMNS 

OVERALL TEST RESULTS

TAILINGS WEIGHTS AND ASSAYS 
Wclgnt in un»ua 
Dunces per Ton Au

SIZE FRACTION
2’* -2 + 1/2” -1/2" + 3m -1/2” f 6a -3m 10m -6m + 65tn -10m + 65a -65m +• 150m

BUCKET TESTS ON COLUMN l SAMPLES: RATILESNAKE OXIDIZED ORE

960 4 1 4,680 1 I .914 2,672 _ 3,752 ... 2,734 591
. 097 .042 .030 --- .029 — .032 .069

963 5 1 7,145 4,875 3,025 __ 3,555 __ 2.650 577
.006 .004 .006 — .006 — .012 .011

BUCKET TESTS ON COLUMN 2 SAMPLES: RATTLESNAKE OXIDIZED ORE

959 14 2 10,170 6,670 1,995 __ 2,760 ___ 2,820 840 1
.005 .005 .006 .004 — .005 .009

961 9 2 6.600 9.657 2.420 __ 3.692 __ 2,622 578
.006 .008 .012 — .008 — .010 .010

962 8 2 5,100 5.610 1,825 — 3.750 — 4.735 1.125 3
.010 .003 .005 — .007 — .011 .013

BUCKET TESTS ON COLUMN 3 SAMPLES: DAKOTA HMD OXIDIZED ORE

1217 Laron Tunnel 3 — 11.820 3.250 — 4.210 — 2.4 30 310

--- .030 . 026 — .026 — .027 .035

1218 Laron Tunnel 3 _____ 3,770 8.210 -___ 6,440 _____ 3.420 690

— .035 .022 — .025 — .026 .032

BUCKET TESTS ON COLUMN 4 SAMPLES: DAKOTA MAID OXIDIZED ORE

9851 2 3
King Tunnel 4 __ _ 12,631 ____ 7,375 _ 8,258 ____ 1.790

— .020 ... .012 — .020 — .033

996 1 King Tunnel 4 -__ 5.871 ____ 6,165 ____ 1 .970 — 583

— .013 — .on — .035 — .033

1 - 25 purcent by weight: dolomite added

2 - Actual tullingu weights and assays are shown. The weighted average is adjusted to the original ore weight.

3 - Ounces per con gold recovered onto carbon is tabulated in the text, Figure 15.
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Appendix — Small Bucket Tests
2 August, 1982

Solution Assays. Approximate solution assays were made periodically 
on an atomic absorption spectrophotometer, using a standardized gold 
cyanide solution as reference. The solution assays were used merely 
to check on the progress of the leach, since actual recovery was based 

on fire assay of the activated carbon.

Final solution was checked by AA methods and found to contain negli

gible amounts of gold and silver.
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REPORT 1982 C 

SUMMARY REPORT

METALLURGICAL EVALUATION 1978-1981 

GILT EDGE, SOUTH DAKOTA

CONCLUSIONS

The metallurgical test work which has been performed on the Gilt Edge 
ores since 1978 has largely concentrated on examining the ores for 
their amenability for heap leaching, but preliminary data has also 
been generated on mill recoveries. The results of this work can be 
summarized as follows:

Oxidized Ores: Heap Leach Potential. Both the Sunday Zone and Dakota 
Maid Zone oxidized ores are heap leachable, with recoveries averaging 
70 percent of contained gold when the ore Is crushed to 2-inches or 
less. The Sunday Zone appears to show slightly higher recoveries than 
the Dakota Main Zone (73 percent versus 67 percent). The oxidized 
ore represents approximately ,000,000 tons of material at an average 
grade of 0. oz gold per ton. It can be mined at a stripping ratio
on . :1. By itself, it could be the basis for a small-sized mine/ 

heap leach operation.

Unoxidized Ores: Heap Leach Potential. The heap leach behavior of the 
unoxidized ore is highly variable. Average recovery from highly pyritic 
ores appears to be approximately 30 percent, and from all ores classed 
as "unoxidized", 45 - 50 percent, in a heap leach system when crushed 
to 2-inches or finer.
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Even more so than with the oxidized ores, the Sunday Zone unoxidized 
material shows better recoveries than that from the Dakota Maid: general 
recovery from all unoxidized ores in the Dakota Maid Zone will be 
in the range of 30 - 45 percent, whereas Sunday Zone material will 
be in the range 45 - 60 percent.

Recovery Potential in Conventional Cyanide Mill. Average recovery 
in agitated tests, which reflect the recoveries in a conventional 
mill at medium grind sizes, is 76 percent of contained gold.

The laboratory test results indicate that mill recoveries from the 

remaining ore will be similar to recovery in the historic mills, 
which operated on the property in the late 1930's. A March 1968 
report by Dolf Fieldman gives recoveries in the 1937-1940 period 
as "approximately 75 percent".

Improved recovery may be possible with very fine grinding, or with 
a combined flotation/cyanidation circuit. These studies were beyond 
the scope of the present work.

Recovery Potential of Existing Tailings. A complete plane table 
survey of the existing tailings piles was made in 1979, and the 
tailings were sampled by auger drilling. Recovery in agitated 
leach tests on pulverized portions of the auger drill samples 
showed 58 percent gold recovery from an average fire assayable 
gold content of 0.03 oz per ton. These tests essentially confirm 
work done by Battelle Memorial Institute in the 1950's.

The tailings piles contain a relatively small tonnage of material 
(150,000 tons), but they significantly improve the economics of 
heap leaching, since they can be used as the protective sand layer 
which is needed below the heaps.

SCOPE OF WORK PERFORMED

The conclusions summarized here are based on a total of 90 laboratory 
bucket leach tests on 40 different samples; four 40-foot column leach 
tests on 25-ton samples; one 1700 ton field leach test; 500 cyanide 
bottle roll tests; and 160 bottle roll and centrifuge tube leach tests 
on tailings samples. In procuring the samples, a total of five col
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lapsed mine portals were re-opened, including the King Tunnel, which 
required excavation of a fifty foot deep cut and re-timbering of 300 
feet of new entry. One-hundred-fifty feet of new drift was driven.
A surface pit was excavated, totalling about 3000 tons (1700 tons were 
actually moved from the pit for testing), and a heap leach test was 
constructed on the ore from the pits and operated through two seasons.

Ore blasted and moved during the various underground sampling programs 
totalled about 800 tons, at 37 different locations.

RECOMMENDED FOR FURTHER WORK

Laboratory testing of ores for heap leach evaluation is essentially 
complete. Further work is not likely to change, or improve the ac
curacy of, the conclusions presented here. Recoveries from the only 
large-scale field heap leach test were below expectations (46 percent 
versus the projected 57 percent); this has been attributed to the 
coarse size of the uncrushed ore placed on the heaps, and non-ideal 
stacking procedures. At least one further large-scale heap leach 
test (2500 tons) is recommended to verify that modified procedures will 
result in predicted recoveries (70 percent from crushed ore).

SUMMARY OF METALLURGICAL RESULTS

Figures 1 and 2 present bar charts showing the various metallurgical 
test programs which have been carried out on the Gilt Edge ores. Figure 
1 summarizes the results for the oxidized ores, and Figure 2 summarizes 
the results of the unoxidized ores and tailings;

Footnotes for the bar charts are presented below.

(1) Cyprus Research Laboratories conducted two column leach tests in 

1978 on rotary drillhole cuttings.

(2) In October of 1978, a preliminary series of seven 50 to 200 pound 
samples were taken by hand methods; three of these were from the 
walls of the Dakota Maid Pit, four from walls of underground workings 
in the Sunday Zone. These were subject to bucket leach tests, and 
the results were highly variable. The results were reported in 
Appendix C to the report titled "Gilt Edge Field Sampling and Labo- 
rotary Tests, 1979 through 1980", dated 10 August, 1981.
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(3) In the 1979 bulk sampling program, a total of 21 one-ton bulk sam
ples were taken at various underground locations. Thirteen of these 
were Sunday Zone oxidized samples (three in the One John), five were 
Sunday Zone unoxidized samples, and three were Dakota Maid unoxi
dized samples taken from the Dakota Maid decline. Forty-two bucket 
leach tests were run. The sampling procedures and test results were 
presented in the same report mentioned in footnote (2). In a sub
sequent program, ten bucket leach tests were run on selected large 
rocks, 2 to 8-inches diameter, from the same bulk samples. These 
were reported in a dual report issued 10/23 November, 1981, titled 
"1979 Mini-Bulk'Samples/1979 Bulk Samples - Selected Large Rocks".

(4) During 1979, samples were also taken from sites which were in
accessible to the mechanized mining equipment used for the one- 
ton samples. A total of twelve mini-bulk (200 pound) samples 
were taken at these sites using a hand-held hammer and moil.
These consisted of five oxidized, and two unoxidized, samples 
taken from the R-3 level of the internal Rattlesnake shaft (approxi
mately 60 feet above the present water table, at a depth of 250 
feet below the present surface); three samples of oxidized ore
from the extreme north end of the Dakota Maid Zone in adits "B" 
and "C", and one oxidized and one unoxidized sample from the 
Dakota Maid Pit. Results of these tests are presented in the 
report named in footnote (3).

(5) In 1980, the long-collapsed King Tunnel was re-opened by excavating 
a 50-foot deep cut through overburden, re-mining through the col
lapsed timbers until solid rock and open tunnel was reached, then 
re-timbering and backfilling the new portal. The old tunnel was 
still open and accessible for sampling beneath most of the Dakota 
Maid Pit area. Ten one-ton and one 25-ton bulk samples were taken 
at various locations in the tunnel. Of the one-ton samples, two
of these were too low grade to warrant further testing. Four 
oxidized, and four unoxidized, samples were tested in a laboratory 
bucket leach test program. Two of the oxidized Samples tested 
contained below 0.007 ounces gold per ton. The apparent results 
were similar to the higher grade samples, but they are not re
ported in Figure 1 because the grade is too low to permit meaning
ful recovery figures to be derived from the tests.

The 25-ton sample was a sample of highly pyritic unoxidized ore.
This sample was the subject of a 40-foot field column test on a 
25-ton sample, and two laboratory bucket leach tests. Figure 4 
shows a plot of recovery versus time for the bucket and tail-column 
leach tests on this sample (identified as column 4).
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(6) In 1980, five 15-ton samples were taken in the Sunday Zone, 
Rattlesnake Tunnel, at five of the sites which had been sam
pled the previous year with one-ton samples. The 15-ton sam
ples were combined by color (two yellow, three red) to make 
two bulk samples, which were leached at run-of-mine size in 
40-foot, 25 ton test columns. Additional bucket leach tests 
were also performed on the samples. The additional bucket 
leach tests, and the 40-foot columns, essentially duplicated 
the bucket test results of the previous year. Figure 3 shows 
a plot of recovery versus time for the bucket and-tail-column 

leach tests on these ores.

(7) As part of the same 1980 bulk sampling program, a new tunnel, 
the Laron Adit, was driven into an oxidized portion of the 
Dakota Maid Zone, approximately 80 feet north of the north end 
of the Dakota Maid Pit. A 25-ton bulk sample was mined from 
the face of the tunnel and used for a 25-ton, 40-foot column 
test and two laboratory bucket leach tests. Figure 4 shows a 
plot of recovery versus time for the bucket and tail-column 
leach tests on this sample (identified as column 3).

Figure 5 presents a plot showing recovery versus time for several 
of the different types of tests conducted on a typical sample 

of Sunday Zone oxidized ore.

(8) In 1980, the south pit wall of the Sunday Zone Pit was drilled 
and blasted to break approximately 3000 tons of-rock. Seventeen- 
hundred tons of this material was excavated from the pit, and 
stacked 12 feet high on a double-layer hypalon pad for a heap 
leach test. Six laboratory bucket leach tests, and an extensive 
sampling and assaying program, were run on the ore to determine 
laboratory recoveries and heap ore grade.

Field heap construction methods were presented in a pictorial 
report titled "Pictorial Summary, 1980 Gilt Edge Heap Leach 
Project", dated 7 March, 1981. Heap leach recovery, ^in :.130 
days leaching, was 46 percent of contained gold, which was 
less than the projected 57 percent (based on expected recovery 
from uncrushed rocks). The lower recovery is attributed pri
marily to non-ideal stacking procedures. Head assays and re
coveries from the test are discussed in a letter to Ron Graichen, 
dated 19 April, 1982.
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FIGURE 4. COLD RECOVERY: CILT EDGE 40 COLUMN TESTS 
UNCRUSHED DAKOTA MAID SAMPLE: COLUMN 3 
CRUSHED KING TUNNEL SAMPLE: COLUMN 4
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DAYS LEACHING

FIGURE 5. GILT EDGE OXIDIZED ORES 
RATE OF GOLD RECOVERY
COMPARISON BETWEEN TEST TYPES & ORE SIZES
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Report 1982 C
Metallurgical Evaluation Summary
6 July, 1982 - page 9

At the end of the 1980 leach program, an attempt was made to 
destroy residual cyanide in the heap using sodium hypochlorite.
The attempt was only partially successful. During 1981, the 
heap was re-leached to yield an additional 7 percent recovery 
of contained gold in 30 days leaching, then another attempt was 
made to destroy residual cyanide, this time using hydrogen per
oxide. The results of this attempt were largely successful.
They were outlined in a letter to George Trabits dated 21 June, 
1982, which was a proposal for further neutralization (if this 
was deemed necessary to meet conditions for abandonment of the 

heap).

The map pocket of this report contains two drawings showing the 
significant operating statistics for the heap leach test. One 
drawing graphically presents operating statistics such as cyanide 
usage, gold recovery, and chemical conditions for the heap oper
ating days in 1980. The second presents data showing chemical 
consumption and solution assay data for the 1981 neutralization 

period.

(9) In late 1979, a plane table survey was made of the two existing 
tailings piles from the old mills. A soils engineering firm was 
contracted with to drill the tailings, using a large rotary auger 
drill of the type used for soils sampling. Where the drill rig 
could not gain access, the tailings were manually sampled. A 
total of 175 feet of drilling was completed, and 100 samples 
were taken. The samples were subjected to bottle roll and cen
trifuge tube tests on pulverized portions. Also, a composite 
portion of the samples from each auger hole was sent out to de
termine residual free and total cyanide content.

(10) Nearly all rotary drillhole intervals assaying more than 0.005 
ounces gold per ton have been subject to bottle roll tests using 
pulverized samples. Approximately 40 percent of those same samples 
were tested for cyanide solubility from unpulverized material 
(approximately 100 percent minus 1/4-inch, which is the normal 
size that is created by the drill). The samples were also assayed 
for cyanide-soluble silver and copper. Results are presented in
a report titled "Report 1982 B, Cyanide Solubility", dated 19 

March, 1982.
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Report 1982 C

Summary Metallurgical Evaluation 1978-1981

□

Jan.
1979

I * ' '

Jan.
1980

T

Jan.
1981

FIGURE 1. GILT EDGE, SOUTH DAKOTA

METALLURGICAL TESTING 1978 - 1981 
HISTORY OF TESTS ON OXIDIZED ORES

Jan
1982

t(t*«|****««

Column Leach Teata on RDH cuttings, Cyprus Research Laboratory 

..........................................  Four Samples from old exposed walla, 5 Bucket Testa ^

Percent 
Gold Recovery 
in Bucket Tests

14 - 70 X

Thirteen one-ton Samples from 100 ft below surface, Sunday Zone

13 Bucket Leach Tests, crushed to 2-inches 72 X *
13 Bucket Leach Tests, crushed to S/8-lnches 72 X
10 Bucket Leach Tests, 0 2 - 8-inches 67 Day Recovery 55 %

150 Day Recovery 72 X *

( I[

Five 200 Pound Samples from 250 ft below surface, Sunday Zone 69 X *

Three 200 Pound Samples from Dakota Maid Zone and North End of Property ^ 65 Z *

Two one-ton Samples from 80 ft below surface, King Tunnel, Dakota Maid Zone ^

2 Bucket Leach Tests, crushed to 2-lnches 76 X *
2 Bucket Leach Tests, crushed to 5/8-lnches 76 X

Two 25 -ton Samples taken for 40-ft Column Leach Tests, Sunday Zone

5 Bucket Leach Tests, crushed to 1-1/2 Inches 76 X
2 40 ft Column Leach Tests on run-of-mine (12-inch rocks) 75 X *

One 25-ton Sample taken for 40 ft Column Leach Test, north Dakota Maid Zone

1 Bucket Leach Test, crushed to 2-inches 87 Day Recovery 63 X
87 Day Recovery 67 X

1 Forty-foot Column Leach Test on run of mine (12-lnch rocks)

87 Day Recovery 58 X
230 Day Recovery 71 X *

].......................................... ............................ 1700 ton Sample taken for Heap Leach Test, Sunday Zona surface ^

4 Bucket Leach Tests, crushed to 1-1/2 Inches 72 X *
, 1 1700 ton Field Leach Test on run-of-mine (24-inch rocks) ' 47 X

130 Day Recovery

] .............. ............................................................. Attempted Neutralization of heap with Sodium Hypochlorite
~_____

I 1 ........... ............................... Neutralization of heap with Hydrogen Peroxide, decrease of
! free NACN to 4.0 ppm

I ........................Continuing monitoring of heap, further decrease of free NACN to 2.1 ppm

*
Overall Average Gold Recovery from oxidized ores, all tests marked
with asterisk 72 X

(1) All footnotes to this chart are presented in the text of the report.
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FIGURE 1. GILT EDGE, SOUTH DAKOTA 

HETALLURGICAL TESTI 'G 1978 - 1981 
HISTORY OF TESTS ON OXIDIZED ORES 

Jan. 
1980 
I 

Jan. 
1981 
I 

Jan 
1982 

' 
P rcent 

Gold Re covery 
in Buck •t 'f ts 

□ '-'---~I•' ' •••'•••'• I• ------ • t • • • • I • • • · • 
• • t • t e e t e t t .. I t f f t t f I t I t, t I t I I t I 

Column Leach Teat, on RDH cutting,, Cyprus Research Laboratory (l) 

. Fou r Sampl es from old exposed wall •, 5 Bucket Teat s (~) 14 - 70 ! 

• 

~-----~-- - ---~'---~1 --- ----~'---~ . . . . . . . . . . . . . . . . . . . . . . . . . . • , . • . . Thirteen one-ton Sampl from 100 ft below surface , Sunday ZoneC3) 

c:::J __________ __ ______ f~ _ ___. 

c:::J __ ____ _ ___________ l I. 

..__--Jl - - - '--- ------.J t • 

13 Buck c Lach tests , crushed to 2-inches 
13 Bucket Leach Tests , crushed to 5/8-inch a 
10 Bucket Leach Tesc1 . @ 2 - 8-inches 

•• Five 200 Pound Sample• from 250 ft below surfac , Sund y Zon 

67 Day RecoveTy 
150 Day R cov TY 

(4) 

•. Three 200 Pound Sampl a from Dakota Maid Zone nd North End of Property Cr) 

.. Two one-tQn Sample• from 80 ft below surface, Kin Tunn l, Dakota Haid Zone (S) 
2 Bucket Leach Testa , crushed to 2-inches 
2 Bucket Leach Tate , crushed to 5/8-inch s 

.. , .. , ...• . . , ..• . .•.... Two 25 -ton S plea taken for 40-ft Column Leach T sts, Sunday 2one( 6) 
5 Bucket Le ch Tests, crushed to 1-1/2 inch 
2 40 ft Column Leach Tests on run-of-mine (12-lnch rocks) 

. . . • . . . , . . . . . . . • , • • . • . . One 25-ton Sample t ken for 40 ft Column Leach Te t, nor th Dakota Maid Zone ( 7) 

l Bucket Le ch Tes t, c r ushed to 2- inch s 87 Day R cov ry 
87 Dy Recovery 

l Forty-foot Column Leach Test on run of mine (12-inch rocks) 

87 Day Recov ry 
230 Dy Recov ry 

.........• , .. , .•.•.••.••....•.• , , , , • 1700 ton S mple taken for Heap Leach Teat , Sunday Zone surface CS) 
4 Bucket Le ch Teat,, crushed to 1-1/2 inches 

...__ __ ]....,_ - . . . . . .. . .. . . . . 
I ,,.... --- ----,1 - - - - - - - - .. 

' L--1· 

l 1700 ton Field Leach Teat on run-of- mine (24-inch rock) 
130 Day Recov ry 

Atte~pt d Neutralization of heap with Sodium Hypochlorite 

Neutralization of heap with Hydro n P roxide, decrees of 
free NACN to 4.0 ppm 

Continuing monitoring of heap. further decre a of free NACN to 2.1 ppm 
... 
Ov rall Average Gold Recovery from oxidized ores, 11 tests mark d 
with aateTiak 

(1) All footnote• to chia chart ar pre1 nc din th t xt of the report. 

72 %. 11 

72 % 
55 % 
72 % * 

69 I 111 

65 I • 

76 % .,, 
76 I 

76 % 
75 t * 

63 % 
67 % 

58 1 
71 % • 

72 % * 
47 % 

7'1 % 
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Jan. Jan.
1979 1980

i i i • i | i t i i i i • i i i i | i

METALLURGICAL TESTING 1978-1981 
HISTORY OF TESTS ON UNOXIDIZED ORES & TAILINGS & RDH CUTTINGS

Jan. Jan.
1981 1982

| i • i i i i i • • i i | i • i • i i

i
I

□
Column Leach Teats on RDH cuttings, Cyprus Research Laboratory W

Three 50 - lb Samples from exposed walls, Dakota Maid Pit^

One 50 - lb Sample from Hoisthouse Level, highly pyritic ore,(2) 

100 foot level Sunday Zone

Percent 
Gold Recovery 
in Bucket Tests

one - 60 X * 
two — 30 % * 

20 x *

Five one-ton Samples from 100 fedt below the surface, Sunday Zone(31 ,

5 Bucket Leach Tests, crushed to 2-inches 63 %
5 Bucket Leach Tests, crushed to 5/8-inches 63 2

Two one-ton. High Pyrite Samples from 80 feet below surface, Dakota Maid Declined)

2 Bucket Leach Tests, crushed to 2-inches 58 %
2 Bucket Leach Tests, crushed to 5/8-inches, 58 %

[

(

J
I

I
i

J

One 1-ton Low-Pyrite Sample from 80 feet below surface, Dakota Maid Decline^)

Two 200-pound Samples from 250 feet below surface, Sunday Zone(*)l

Two 200-pound High Pyrite Samples from Stope Walls, Dakota Maid Pit^)

Five one-ton bulk samples from 80 feet below surface, King Tunnel,
Dakota Maid Zone

5 Bucket Leach Tests, crushed to 2-inches
10 Bucket Leach Tests, crushed to 5/8-inches

One 25-ton High Pyrite Sample from 80 feet below surface, King Tunnel,*^ 

Dakota Maid Zone 1
2 Bucket Leach Tests, crushed to 5/8-inches

........ 1 40-foot Column Leach Test on 1-1/2 inch rocks

(Recovery based on head assay of the bucket leach tests)
Agitated Leach Tests on Samples taken from 175 ft of auger drilling and ^ 

channel samplings in old mill tailings

500 Bottle Roll Tests on Pulverized Portions, oxidized and unoxidized 
rotary drillhole cuttings - average recovery 77%

200 Bottle Roll Tests on Unpulverized (minus 1/4-inch) Portions, rotary 
drillhole cuttings - average recovery 67% '

*Overall most probable recovery from unoxidized ores, based on average 
recovery from tests marked with asterlk.

All footnotes to this chart are presented in the text of the report.
(1)

88 %

62 %

47 % *

28 % * 
32 %

52 % * 

80 %

43%
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Jan. 
1981 
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FIGURE 2, GILT 60GE, SOUTH DAKOTA 

METALLURGICAL TESTING 1978-1981 
HISTORY OF TESTS ON UNOXIDIZED ORES & TAILINGS & RDH CUTTINGS 

Jan. 
1982 

I 

Column Leach Tests on RDH cuttings, Cyprua Research Laboratory~~) 

Three SO - lb Samples from exposed walls, Dakota Maid PtJ 2) 

One SO - lb Sample from Hoisthouae Level, highly pyritic ore,(l) 
100 foot level Sunday Zone 

.............•••..•..• , .....•..•.. Five one-ton Samples from 100 feit below the surface, Sunday ZoneCll , - - ----' 
5 Bucket Leach Tests, crushed to 2-inches 
5 Bucket Leach Tests, crushed to 5/8-inches 

Percent 
Gold Recovery 

in Bucket Testa 

one - 60 % * 
two - 30 % * 

20 % • 

63 % 
63 % 

~------~ -- - - --L'---~I ____ _ ______ !· ... , ..........................•.. Two one-ton, High Pyrite Samples from 80 feet below surface, Dakota Haid Decline 1 t 3) 

2 Bucket Leach Tests, crushed to 2-inchea 58 % 
58 % 

.____ _ _ _ ~ __ ____ I I _____ ~' _ _ ___.I· 

CJ ____ ________ ___ ___ I I· 
C] ______ _ _ _ ___ _____ _ 

. 

~-------------------------

2 Bucket Leach Tests. crushed to 5 / 8-inchea . 

• One 1-ton Low-Pyrite Sample from 80 feet below surface, Dakota Maid Decline ( 3) 

• Two 200-pound Samples from 250 feet below surface, Sunday Zone(~) ) 

• Two 200-pound High Pyrite Samples from Stope Walls, Dakota Haid Pit (4l 

• Five one-ton bulk 8amples from 80 feet below surface, King Tunnel, ( 5) 

Dakota Maid Zone 

s Bucket Leach Tests, crushed to 2-inches 
10 Bucket Leach Tests, crushed to 5/8-inches 

One 25-ton High Pyrite Sample from 80 feet below surface, King Tunne1f 6) 
Dakota Maid Zone ) 

2 Bucket Leach Testa, crushed to 5/8-inchea 

I - - ..._ _ _ _ ______________ - - - - - - - - • • • • • • • • • I 
..... 1 40-foot Column Leach Test on 1-1/2 inch rocks 

(Recovery based on head assay of the bucket leach tests) 

I l. . . . . . . . . . . . ~----~- ----- --- --- - --- -~--~-

~------------------------------------- ---_J" ..... . . . . . . . . . . . . . . . . . . 

Agitated Leach Tests on Samples taken from 175 ft of auger drilling and <7) 
channel samplings in old mill tailings 

500 Bottle Roll Testa on Pulverized Portions, oxidized and unoxidized (lO) 
rotary drillhole cuttings - average recovery 77% : 

200 Bottle Roll Tests on Unpulverized (minus 1/ 4-inch) Portions, rotary (lO) 
drillhole cuttings - average recovery 67¾ :· ' 

* Overall most probable recovery from unoxidized ores, based on average 
recovery from tests marked with aaterik. 

(1) 
All footnotes to this chart are presented in the text of the report. 
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Report 1982 C
Metallurgical. Evaluation Summary

6 July, 1982 - page 10

The Gilt Edge deposit is both metallurgically and geologically complex. 
The problems of this evaluation are compounded by the presence of coarse 
gold, which makes interpretation of individual test results very dif
ficult. This report is an attempt to summarize a massive amount of 
data, which is presented in the various other reports and laboratory 
studies, referred to throughout this report.

Daniel W. Kappes
KAPPES, CASSIDAY & ASSOCIATES

DWK/df
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The Gilt Edge deposit is both metallurgically and geologically complex. 
The problems of this evaluation are compounded by the presence of coarse 
gold, which makes interpretation of individual test results very dif
ficult. This report is an attempt to summarize a massive amount of 
data, which is presented in the various.other reports and laboratory 
studies, referred to throughout this report. 

~-
Daniel W. Kappes 
KAPPES, CASSIDAY & ASSOCIATES 
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